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THE MARK OF PROGRESS 
IN SUTURES 


Expansion of our manufacturing facilities 
has been paralleled by intensification of our research activities. 
The rapidity of developments in all scientific fields 
is making this work unusually productive. 
Therefore, assurance can be given not only for adequate quantities 
but for advances in processing 


and still further refinements in the products themselves 


“THIS ONE THING WE DO—SUTURES” IMAM DAVIS & GECK, INC - BROOKLYN 1, N.Y. 


ARMY, 
BE 


CLAUSTRO-THERMAL CATGUT * A 
boilable suture sterilized by the Claustro- 
Thermal method wherein heat, at tempera- 
tures lethal to the most resistant organisms 
and spores, is applied after the tubes are sealed. 
Its stability permits the tubes to be boiled or 
autoclaved any number of times without injury 
to the sutures. 


THERMO-FLEX CATGUT * A non-boil- 
able suture, possessing maximum practical 
fiexibility without loss of other equally essen- 
tial qualities. It is subjected to rigorous heat- 
sterilization during the manufacturing process. 
Free from oils, it will not slip at the knot. 


ANACAP SILK »* This silk, with its unprece- 
dented tensile strength, knot security, and 
absolute non-capillarity under all conditions, 


marks a definite advance in the field of non- 
absorbable sutures. It is unaffected by boiling, 
autoclaving, tissue fluids or germicides. 


DERMALON (processed from nylon) * These 
sutures are the product of two and a half years 
of research and clinical observation in the 
development of a synthetic monofilament 
strand. Smoothness, elasticity, and imperme- 
ability are characteristics of the basic substance 
—nylon. Permanence of color, uniformity of 
size and other qualities essential to satisfactory 
behavior are assured by D & G processing. 


OTHER D&G Sutures * Surgilon (braided 
nylon), ribbon gut, kangaroo tendons and 
bands, twisted silk, celluloid linen, cotton, 
silkworm gut, horsehair, etc., are available in 
comprehensive ranges of lengths and sizes. 


VERY 

ITUATIO 


DAVIS & GECK SUTURES WITH ATRAUMATIC NEEDLES 
FOR SPECIFIC PROCEDURES 


INTESTINAL HERNIOPLASTY THYROID HARELIP EYE 
CLEFT PALATE NEPH ROPEX Y PLASTIC ARTERY NERVE 


OBSTETRICAL CIRCUMCISION URETERAL TONSIL RENAL 


A list of sizes, lengths, suture-needle combinations and prices 
will be sent on request 


SINCE 1909—Surgical Sutures Exclusively 


The jevelopme” of new gutures for specific purpos 
has alway? phase of Davis g Geek’ 
The wide of materials and combination® which 
Davis & Geck provide enables the surgeon select 3 product of 
known standard and predictable for any 
that be 
| 


VALID CLAIMS 


. . . proof which spans the chasm between 
yesterday’s unexplored theories 


and today’s factual news 


IT IS the conviction of those who guide the destiny 
of Davis & Geck Sutures that accurate knowledge of 
the properties and clinical latitude of a selected suture 
is essential to successful attainment of the surgical 
objective... Claims made for D&G products are there- 
fore scrupulously limited to facts fully substantiated by 
clinical evidence . . . This uncompromising policy is 
implemented by facilities for conducting any form of 
investigation required to define clearly the merits and 
application of new suture developments before present- 
ing them to the profession. 


DAVIS & GECK- INC 
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IN THYROID SURGERY 


Safer Patient Preparation 


The record of ill prepared patients sent 
to thyroid surgery because preopera- 
tive medication had to be stopped due 
to iodine reaction, is not an inspiring 
one. Frequently such patients have 
proved to be as poor risks as if they 


withdrawn, Amend’s Solution has per- 
mitted continuation of therapy and led 
to rapid disappearance of all signs of 
intoxication. 

A stable, aqueous (1.21%) solution 
of resublimed iodine, largely in organic 


went to surgery entirely unprepared. 
Amend's Solution solves this prob- 
lem. It combines high therapeutic ef- 
ficacy with dependable safety. It is 
well tolerated, even by patients known 
to be sensitive to Lugol's solution or 
the iodides. In many instances in which 
other iodine preparations had to be 


SOLUTION 


form, Amend’s Solution contains no 
glycerin, or alcohol. It is available 
upon prescription through all pharma- 
cies in 2-ounce bottles. 


Leeming Ce Inc 


155 East 44th Street New York 17, N. Y. 


The American Journal of Surgery, Inc. 


Reg. U.S. Pat. Off., Nov. 3, 1936 
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When a time-consuming operation 
has to be performed, a relatively 
long lasting anesthetic agent is indicated. Pontocaine hydro- 
chloride induces spinal anesthesia which lasts for two hours 
or more and is employed extensively for surgical procedures 
of prolonged duration. When spinal anesthesia lasting for 
only about an hour is required, Novocain is customarily 
injected. 

Thus, the surgeon or anesthetist can choose the drug best 
suited to the individual case. 


PONTOCAINE 


Reg. U. S. Pat. Off. & Canada 


HYDROCHLORIDE 


*‘Pontocaine,’’ Brand of TETRACAINE 


Para-butyl-aminobenzoyl-dimethyl-amino-ethanol 


How Supplied: “‘Niphanoid” in ampuls of 10 mg. and 20 mg., boxes of 10 and 100; 
1 per cent solution (10 mg. per 1 cc.) in ampuls of 2 cc., boxes of 10 and 50. 


NOVOCAIN 


Reg. U.S. Pat. Off. & Canada 
Brand of PROCAINE HYDROCHLORIDE 
How Supplied: Novocain Crystals in ampuls containing 50, 100, 120, 150, 200 or 


300 mg., boxes of 10 and 100; Novocain Solution 10 per cent in ampuls of 2 cc. 
(200 mg.), boxes of 10 and 100. 
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General Information 


does not hold: itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T-: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puangur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF 
GeRy, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, Inc. 


49 WEST 45TH STREET - NEW YORK 19 
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CONQUEST OF PAIN...PANTOPON ‘ROCHE’ 


‘ 
‘ 


TECHNIC OF 


LIPIODUL INSTILLATION 


MY ELOGRAPHY 


HE introduction of Lipiodol into 

the spinal subarachnoid space pro- 
vides accurate information in the diag- 
nosis and localization of spinal cord 
compression caused by intramedullary 
tumor, intravertebral disc protrusion, 
anomalies such as spina bifida occulta. 
It also aids in identifying obstruction 
due to pachymeningitis and arach- 
noiditis. Lipiodol is introduced by 
means of either a cisternal or a lumbar 
puncture; ascending and descending 


and is more complete. 
*Kubic, C. S. 


LIPIODOL cam 


, and Hampton, A. 
England J. Med. 224:455 (Mar. 13) 1941. 

tKlemme, R. M., Scott, W., and Woolsey, R. D.: Intraspinal Protrusion of Intervertebral 
Disks: Observations on Diagnosis, J. Missouri M. A. 39:131 (May) 1942. 


Lipiodol is iodized poppyseed oil containing 40 per cent iodine in 
chemical combination. The many uses of Lipiodol are graphically 
presented by text and illustrations in a new brochure ‘‘The Applica- 
bility of Lipiodol in Roentgenography and the Technic of its Use.”’ 
Physicians are invited to send for a complimentary copy. 


E. FOUGERA & CO., Inc. Distributors 75 Varick Street, New York, N. Y. 


forms are available. The oil globule is 
easily manipulated by tilting the table, 
thus permitting the operator to visual- 
ize and to expose roentgenograms at 
any spinal level. However, it must be 
remembered that the injection of 
iodized oils tends to produce a variable 
degree of meningeal irritation, a point 
which must be carefully weighed against 
the advantages of the procedure; there- 
fore other diagnostic measures should 
first be exhausted. 


Authorities recommend immediate removal of the oil after completion of the 
x-ray examination. This procedure is readily carried out by the technic of 
Kubic and Hampton* who advise a second lumbar puncture (for withdraw- 
ing the oil) with the patient in the neutral position; under fluoroscopic con- 
trol, the table is tilted until the oil globule is under the needle tip; gentle 
suction permits of ready withdrawal. By boring a hole in the needle, just 
behind the bevel (Klemme, Scott, and Woolseyf), oil removal is facilitated 


O.: Removal of Iodized Oil by Lumbar Puncture, New 


For intraspinal use, Lipiodol i 
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IMPORTANT ECONOMIES NOW MAKE IT POSSIBLE TO PRESCRIBE 


THE MOST POTENT ANDROGENIC SUBSTANCES TO A 
WIDER GROUP OF PATIENTS... 


PERANDREN,” pure synthetic testosterone propionate, has been reduced 10 
per cent in price. Being the most effective androgen available for intramuscular 
administration, this product has assumed greater importance in a growing list of 
indications and consequent savings are normal reflections of increased use. 


METANDREN* TABLETS, orally active form of methyltestosterone intended 
for ingestion therapy, have been reduced by 37% to 40 per cent. Here, too, the 
extensive use of this substance in medical practice has made possible production 


economies rightfully passed on to the patient. 


[because... 


METANDREN LINGUETS® are effective in doses % to % less than those 
required when methyltestosterone is ingested. Absorbed directly through the oral 
mucosa into the general circulation, this sublingual form of methyltestosterone 
sidetracks the portal circulation and the liver, thus preventing partial inactivation. 
Consequently smaller doses can be given with equally uniform results, offering 


complete and potent therapy at low cost. 


< ES Pharmaceutical Products, $ne. 


*Trade Marks Reg. U. S. Pat. Off. SUMMIT, NEW JERSEY 


“‘Metandren Linguets’ identifies the product as methyltestosterone of Ciba's manufacture, for sublingual administration. 
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@ Allantoriide* is a combination of allan- = 
toin 2% with sulfanilamide 10% in a grease- A 
less, hydrophilic base. It combines the 
latest scientific knowledge for the control of 
infection and stimulation of tissue growth. 
Available in one ounce, four ounce, one 
and five pound jars. Write The National 
Drug Company, Dept. B, Philadelphia 44, 
Pa. for information and a clinical sample. 


BIOLOGICALS, BIOCHEMICALS, PHARMACEUTICALS FOR THE MEDICAL PROFESSION 


National [rug Company 


8 
for Points 
(GREASELESS: HYDROPHILIC BASE) 
with FOR THE TREAT MENT OF INFECTIONS: OINTMENT 
POINTS WOUNDS: BURNS AND ULCERS 
Helps control and prevent infection or : 
reinfection in wounds: yseful in First Aid. 
penetrates readily to infected area where the 
pacteria can be inhibited by the 
Allantoin chemically debrides necrotic qissue- 
“as Allantoin stimulates cell growth. 
Ease of application eliminates damage to deli- 
cate tissve- 
Absence of caking obviates the need of fre- 
quent redressing: 
Alleviates pain by exclusion of airfrom denuded 
surfaces: and decreases loss of pody Quids- 
ol provides a semi-fivid covering ovet wound or 
burn, allowing Sninhibited motion. 
tied Rapid rate of healing minimizes scars and 
~ contractures: 
ar 
Bonds An elegant carmaceutic® compatible with the 
pody quids; "° staining of tissues or clothing: 
) 
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from one of more than 


"400 published papers 


‘Postoperative nausea following pentothal 


anesthesia is quite rare. The period of recovery 
depends upon the amount of pentothal given, 


but also varies with the individual.” 


Cless Y. Fordyce, M. D. 
Anesthesia and Sedation in Emergency Surgery 


The Surgical Clinics of North America, 
22:1483-1499, Oct., 1942 


REG. U.S. PAT. OFF 


Sodium Ethyl - (1-Methy!- Buty!) -Thiobarbiturate, Abbott] 


Descriptive literature 
will be sent upon request. 
Address inquiries to 
ABBOTT LABORATORIES 
North Chicago, Illinois. 
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From their inception, AZOCHLOR- 
AMID* preparations have been recog- 
nized as possessing a distinctively low 
chlorine potential, and as a conse- 
quence, are nonselectively bactericidal 
over prolonged periods as well as being 
non-toxic and virtually non-irritating. 

This new Azochloramid preparation 
provides further clinical effectiveness 
through the addition of the highly 
surface-active compound—sodium tet- 
radecyl sulfate. This unusually effec- 
tive wetting agent reduces the surface 
tension of the aqueous solution from 
72 dynes/cm. to 30 dynes/cm. 

Thus it will penetrate otherwise 


BUY BONDS 


with a surface tension of 30 
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oo @ 
an aqueous chloramine solution 


inaccessible areas such as the many 
crypts and recesses commonly making 
up the greater part of a contaminated 
or infected wound. It is an excellent 
agent for the liquefaction and disper- 
sion of pus and other types of organic 
débris in wound surfaces or cavities. 
Clinical reports attest the value of 
solution of Surface Active Saline Mix- 
ture of Azochloramidas alavage during 
surgical débridement, for irrigations 
and instillations, for wet dressings, and 
for hot compresses. Available in pow- 
der form in bottles to prepare 1 gallon 
or 25 gallons of aqueous solution at 
hospital and prescription pharmacies. 
*Chloroazodin U.S. P. 


For detailed literature and samples write to 


WALLACE & TIERNAN PRODUCTS, INC., P. O. BOX 178, NEWARK 1, NEW JERSEY 


WALLACE & TIERNAN PRODUCTS 


4 
cm. 
aye 
Lace Rane 
ANS 
Belleville, New Jersey, U.S.A. me 
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To Prevent Muscular Wasting 


during illnesses in which there is an inadequate protein 
intake, modern therapy prescribes 


regular intravenous injections of parenteral 


Amino Acids Stearns: 


(Parenamine) 


Available for parenteral and oral ad- 
ministration as a 15% solution in 
100 cc. rubber-capped vials. Details 
of therapy available on request. 


F rederick % ce | 1 1) S & Company 


eS Since 1855 .. . ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM 


KANSAS CITY DETROIT, MICHIGAN SAN FRANCISCO WINDSOR, ONTARIO 


SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 


NEW YORK 
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"BOTH PERFECT AND ELEGANT” 


Today we would take exception to the adjective “perfect” for 
we believe that perfection, like an ideal, is worth striving for but 
rarely attained. And so, eighty years later, we keep striving for 
perfection, convinced that any improvement, any new discovery 
in the making of therapeutic agents is happily worth while, 
though perhaps never perfect. Such, above all, is the creed of 
the men and women of the Warner Institute for Therapeutic 
Research. Their well-directed efforts toward discovering new 
and better means for the prevention and relief of human ills 
were never more earnestly pursued than at this time when, as 
in 1863, a national emergency urgently demands the help of all 
of us in safeguarding the health of combatant and civilian alike. 


WILLIAM R. WARNER & COMPANY, INC. 
113 West 18th St., New York 11, N. Y. * 404 South 4th St., St. Louis 2, Mo. 
BRANCHES AND AGENCIES IN SEVENTY-FIVE FOREIGN COUNTRIES 


ESTAGLISHEO (656 


| 12 
of have cramined the samples of 1 
pills carefully ad: can pronoun’ them hoth 
and elegant: off speak from my personal 
Inowledge of you" characler and ability. and \ / 
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announcing 


A NEW TECHNIQUE OF LOCAL CHEMOTHERAPY 
IN ORAL AND PHARYNGEAL INFECTIONS 


Recent reports* indicate the clinical 
value of the sulfonamide compounds 
as topical medication in oral and pha- 
ryngeal infections. 

For such conditions White’s Sulfa- 
thiazole Gum now provides a more 
effective, prolonged, convenient and 
pleasant method of local chemother- 
apy than short-acting gargles, sprays 
and dusting powders. 


Dosage 


One (or two) tablets of White’s Sul- 
fathiazole Gum, chewed for one-half 
to one hour at intervals of one to four 
hours. Each tablet, containing 3.75 
grs. (0.25 Gm.) Sulfathiazole, initiates 


and maintains an average of 70 mgm. 
per 100 cc. of saliva throughout the 


chewing period. 


Indications 


In the local treatment of acute and 
chronic sulfonamide-susceptible infec- 
tions of oral and pharyngeal mucosa 
and contiguous tissues; e.g., tonsillitis, 
pharyngitis, infections, gingivitis and 
stomatitis, non-epidemic parotitis, 
peri-tonsillar abscess; also as prophy- 
laxis in the post-tonsillectomy state. 

Supplied in packages of 24 tablets 
on prescription only. White Labora- 
tories, Inc., Pharmaceutical Manufac- 
turers, Newark 7, N. J. 


*Literature on request 


White’s sulfathiazole sum 
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“, «THAT T HAVE LABORED MORE THAN FORTY YEARS TO THROW 
LIGHT ON THE ART OF SURGERY AND BRING IT TO PERFECTION.” 


Back in the 16th century, the great French 
surgeon, Pare, cut through the darkness of 
ignorance and pain to revolutionize the art 
of surgery, discovering principles and 
methods now used in modern surgery, 
among which is the use of silk for liga- 
tures and sutures. 


It is fitting that the name Pare be associated 
with the sutures manufactured by the 
Gudebrod Brothers Silk Company, for many 
surgeons today are aware that CHAMPION- 
PARE MOISTURE AND SERUM-RESISTANT SILK 
SUTURES Offer definite advantages: They are 
easy to handle—strong and firm—prevent- 


a 


LOS 


ing slipping and curling, and maintain 
uniform strength during suturing. Their 
great tensile strength permits the use of 
smaller sizes, reducing trauma . . . they are 
designed to aid quicker, less compli- 
cated healing. 


In accordance with the new U.S.P. standard 
sizes, we are combining our Champion and 
Paré brand designations of sizes. 


Cham/fiion- Dupe. 


GUDEBROD BROTHERS SILK CO., INC. 
12 SOUTH 12th STREET, PHILADELPHIA, PA. oo 
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Edward Weck & Co., Inc. Founded! 188 


Manufacturers Surgical Instruments 
SURGICAL INSTRUMENT REPAIRING * HOSPITAL SUPPLIES 


135 Johnson Street Brooklyn, N. Y. 


xi} 
\ AAR 
Plate The Chrome Plate the Ch The Plate The Chrome plate The Chrome plate 
\ on = 
5" AAYO-HALSTER? mosQuito \ 
manufactured by WECK \ \ A 
Designed for delicate operations THIS Z| 
yet durable jaws pictured full size. = \ 
" 
| | 
i | J 177 J 175 
4 | 
5ON cropot ACCLAIMED for its for its perfect for its — The \ 
Plote The Chrome box lock; for its positive and Chrome-Plare of Quality — STAINLESS STEEL 
& catches: for the splendid long-life of service —as you prefer. The Week-made May°- 
it gives— the Weck-made 5” Halstead mosquito Haemostat pictured above 
Haemostat: gull size: comes straight or curved: 177, curved \ 
in curved in stainless Steel. 
| \\ 175, straight in Crodon: 5-175; curved in Stain- 
} less steel. \ 
ij 
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THE ANTISEPTIC OF CHOICE... 


RON 


Brand of Cetylpyridinium Chloride 


Non-Mercurial—Non-Phenolic 


This comparison of the bactericidal action of Ceepryn with that of other 
leading germicides was made by testing the various compounds against 
Staphylococcus aureus at body temperature (37° C.). The “critical killing 
dilution” designates the maximum dilution of each germicide which will 
kill the organism in 10 minutes. The technique used in these tests is that 
prescribed by the U. S. Food and Drug Administration. 


CRITICAL KILLING DILUTION* 
IN THE PRESENCE OF 
GERMICIDE 10% SERUM NO SERUM 


. Mercurial IV, tincture 1:5,000 
. Mercurial V, tincture. . 1:3,000 
1:90 
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coron SOLUTIOLg 


| in the presence of serum, Ceepryn is remarkably powerful in 
germicidal activity. It displays its effectiveness against a wide range 
of infectious organisms, and at the same time presents an unusually 
low degree of toxicity to tissues. 


The unique surface-tension-depressing or ‘‘wetting’’ action of Ceepryn 


gives it high penetrating ability and accounts for its detergent prop- 
erties, by which it exerts a thorough cleansing action in the pores 
and crevices of the skin. 


NEW Concentrate Lowers Antiseptic Costs as much as 80% 


Ceepryn Concentrated Solution, 10.56% 180 cc. bottles 
(For preparing solutions and tinctures of any desired strength) 

Other Ceepryn Dosage Forms: 

Ceepryn Tincture 1:200 4 oz., pints and gallons 

Ceepryn Tincture 1:500 4 oz., pints and gallons 

Ceepryn Aqueous Solution 1:1000 pints and gallons 


Trade Mark ‘*Ceepryn’’ Reg. U. S, Pat. Off. 


THE WM. S. MERRELL COMPANY 
Founded 1828 Cincinnati, U.S. A. 
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As the name implies... 

BARD - PARKER Ui, 

are scientifically re-checked to establish ex- 

isting differential errors. On each individual 

pipette, such correction factor is plainly 


etched as a means of insuring greater and 
more rapid interpretive accuracy. 


Under U. S. Bureau of Standards specifica- 
tions, differential errors of +5% for red cell 
and +3.5% for white cell pipettes are per- 
mitted. The B-P etched correction factor com- 
pensates for these allowable errors. Hence, 
when accuracy is paramount, B-P Re-tested 
Pipettes are indicated. 


The BARD-PARKER 
Hematological Case 


serves a valuable time-saving 
unction in bedside routine. 


~@ Fully equipped with necessary accessories 
for obtaining blood specimens (red, white, or 
differential). Pre-examination of Case instantly 
reveals omission of essential components. 


@ Provides a safe means of conveying, intact, 
diluted blood and blood smears to the office 
or laboratory. Minimizes call-backs. 


@ This pocket-size Case is compact, sturdy 
and convenient. Its professional appearance 
carries an unusual appeal. 


PRICE COMPLETE $7.50 


Reserve pipettes (red or white) 
with mouthpiece and tube $1.25 ea. 


Ask your dealer 
PARKER, WHITE & HEYL, INC. 


DANBURY, CONNECTICUT 
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ROGER ANDERSON UNIVERSAL FRAC-SURE EQUIPMENT 
insures earlier functional recovery in fracture cases. It provides direct 
control of fragments, maintains rigid fixation, and permits active mo- 
tion without fixation of adjacent joints... 


THESE FACTS ARE DEMONSTRATED by the patient pictured 
above. With a double fracture of the forearm, immobilized with 
Roger Anderson Frac-Sure Units, he is able to carry on most of his 
normal activities... 


Booklet on Fracture Technic furnished on request 
NOTE TO MILITARY AND CIVILIAN HOSPITALS: Technicians available 


for demonstrating Frac-Sure Equipment without obligation. 


The TOWER COMPANY Inc. = ca SURGICAL DISTRIBUTORS, Inc. 
HOME OFFICE THE REPRESENTATIVES 


1008 Western Ave. 4 120 S. La Salle Bidg. 
Seattle 4, Wash. Chicago 3, Illinois 


11 West 42nd Street 
Cable Address ‘‘TICSEATTLE"’ 4 e New York City 18, N. Y. 


Manufacturing and Research Specialists in Fracture Equipment 
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Singer Service is as near as your telephone 


> With men and women everywhere, Singer 
Sewing Machine Service is a byword and a 
tradition. Today that same local service is 
rapidly being extended to physicians on the 
Singer Surgical Stitching Instrument. 

> The Singer Instrument and an adequate 
supply of needles and parts are now available 
at more than 350 Singer Shops throughout 
the United States and Canada and this num- 
ber grows steadily. These Shops offer the 
services of trained demonstrators who will 
gladly bring the instrument to your office for 
your inspection. 


Surgical Stitching 


INSTRUMENT 


SINGER SEWING MACHINE CO. 


> Through them motion pictures demonstrat- 
ing operative technique with the Singer In- 
strument are available for meetings. 

> In the hands of surgeons with the Armed 
Forces, the Singer Surgical Instrument is 
meeting emergencies. On the Home Front too, 
it is rapidly expanding stitching technique. 
If you desire to see it demonstrated, or in 
action through motion pictures, call your 
nearest Singer Shop. If the Instrument is not 
as yet available in your community, write to 


our New York headquarters, Dept. A 


The Singer Surgical Stitching Instrument 
con be sterilized as a unit. It is quickly 
taken apart for cleaning and may be 
reassembled in one minute. 


149 BROADWAY, NEW YORK, N. Y. 


UL Si: facturing Co. All hts 
Copr. U. S. A. 1943—The ipger Menatact ing Rights Reserved 
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| PRODUCTION OF 
PARENTERAL FLUIDS 


? COLLECTION OF 
WHOLE BLOOD 


PREPARATION OF 
HUMAN BLOOD PLASMA 


The | 
FENWAL SYSTEM 


offers the utmost in safety, maximum con- 
venience, simplicity and marked economy. 


* An approved equipment for hospitals 
participating in the OCD program. 


MACALASTER BICKNELL COMPANY © 


243 Broadway Cambridge, Massachusetts 


THE SOLUTION DESIRED AT THE INSTANT REQUIRED 


‘| 
, 
we 


AMERICAN JOURNAL OF SURGERY * DECEMBER 1943 


THIS ESTABLISHED TRADEMARK IS YOUR GUARANTEE 
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2 IMPORTANT NEW AIDS 
PRACTICAL VITAMIN THERAPY 
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Vitam! 
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NOTE THE POTENCY 

One capsule supplies the op- 
tima] vitamin supplementa- 
tion as recommended by the 
Food and Nutrition Board, 
National Research Council. 


NOTE THE NAME 
It’s easy to prescribe since 


there is no trade name to re- 
member. 


NOTE THE DOSAGE 
Only one capsule daily. 


NOT EXPENSIVE 


Most druggists will fill your 
prescription at same cost per 
capsule whether you pre- 
scribe 10 capsules or 100— 
generally about 6 or 7 cents 
per capsule. 


CHECK WITH THIS CHART 


TO 


psu! 


i 


Dose: 1 ® 


A 


116:2601 June 7, 1941. 


mm Optimal daily allowance 
(odult) os rec: 
the Food and Nutrition Boord 
of the Netional Reseorch 
ncil,se 


== Supplied in ONE SQuUISS 
SPECIAL VITAMIN FOR. 
MULA CAPSULE 


= Mini dette 
U. S. Food end Drug Aa- 
ministretion. 


nic * Not yet official. 


for deficiency of 


water-soluble vitamins 


Spies in reporting the nutritional re- 
habilitation of one hundred selected in- 
dustrial workers states, “. .. we have 
used a basic formula composed of a 
mixture of the water-soluble vitamins 
in treating the clinical syndromes of 
beriberi, pellagra, riboflavin deficiency 
and scurvy. This formula contains 10 
mg. of thiamine, 50 mg. of niacin 


amide, 5 mg. of riboflavin and 75 mg. 
of ascorbic acid. When the symptoms 


of one deficiency predominate, more of 
the vitamin specific for the predomi- 
nating deficiency is added.” This is the 
same formula also used successfully by 
Jolliffe and Smith?—the same formula 
you get when you specify SQUIBB: 
BASIC FORMULA VITAMIN TABLETS. 

Flite sna James Clin: North 

America 27:567, March 1943. 

For further information write the Professional — 


Service Department, E. R. Squibb & Sons, 
745 Fifth Avenue, New York 22, N. Y. ee, 


24 
mill 
forma, 
fl | 
BASIC FORMULA = 
VITAMIN TABLETS 


ETHICON 


SUTURE THE ARCHITECTURE OF TOMORROW'S HOSPITAL is characterized by 


horizontal planning. Interior structure makes each floor self- 


sufficient. Sliding glass panels connect convalescent wards 
with terraces, pyramided to provide maximum daylight. 
F Natural surroundings are used therapeutically. Ground- 


NO. VI floor operating rooms are easily reached by ambulance and 
autogiro. For advances in sutures, see following pages. => 
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LESS TISSUE REACTION 


with Finer-Gauged Surgical Gut 


@ An important development in American 
surgery is the trend toward the use of finer- 
gauge surgical gut. 

This development is based upon research 
which has demonstrated that the degree of 
tissue reaction to gut is directly proportional 
to the size of the suture. When fine gut is 
used there is less tissue trauma from the su- 
ture itself and from its transit; correct appo- 
sition is facilitated. 


The possibility of dead space is decreased. 

These factors, in combination with the 
accepted surgical axiom that the tensile 
strength of any suture need never exceed the 
tensile strength of the tissues it holds, are 
responsible for the utilization of finer gauged 
sutures. 

The accompanying drawings from histo- 
logic sections illustrate tissue reaction to 
surgical gut. 


he Composite section showing Size 2 Medium Chromic Surgical 
Gut imbedded in abdominal wall of a rabbit. Tissue was excised on 
seventh postoperative day. (Hematoxylin and Eosin stain.) Mag- 
nification of drawing, x50. Note extensive leukocytic infiltration 
and inflammatory exudate. Clear zone surrounding surgical gut is 


due to fixation shrinkage. 


4 


2. Composite section (x50) showing Size 00 Medium Chromic 
Surgical Gut imbedded in abdominal wall of rabbit, and removed 
on seventh day. Note minimal leukocytic infiltration and absence 
of inflammatory exudate in marked contrast to extensive reaction 
with larger suture. Clear zone surrounding surgical gut is artifact 


due to fixation shrinkage. 


ETHICON EXCLUSIVES: 
@ Tru-Gauging gives greater uniformity of gauge. 
@ Greater uniformity of gauge gives greater uniformity of strength. 
@ Tru-Chromicizing gives uniform distribution of chrome from center to periphery. 


@ Lock-Knot Finish creates a gripping surface that aids in locking knots. 


THICON 


LOCK KNOT 


SUTURES 
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SUTURES 


Atraloe Needles 


EYED NEEDLE ATRALOC NEEDLE 
The eyed needle does greater injury The Atraloc needle causes minimal 
to tissue because it pulls a looped injury. It pulls a single strand, 
suture in its wake. slightly smaller than the needle. 


ATRALOC NEEDLES HAVE SUPERIOR HOLDING POWER 


@ The name “Atraloc” designates our uniquely designed swaged needle, which is attached 
to the suture by our own exclusive process. The shank of the Atraloc needle is specially 
constructed to give maximum holding power on the suture. Extensive laboratory tests 
have proved that Atraloc needles hold on pulls in excess of U.S.P. tensile strength require- 
ments for sutures pulled over a surgeon’s knot. 

The Ethicon line contains a wide selection of sutures with Atraloc needles, straight 
or curved, in all approved designs and sizes, 


ETHICON SUTURE DIiviIiSsSION 


World's Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England; Australia 
Copyright 1943, Johnson & Johnson _—Printed in U. S. A. 


Ye FOR MINIMAL SUTURE TRAUMA 
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Editorials 


THORACIC SURGERY AFTER WORLD WARS I AND II 


T has become more or less axiomatic 
that surgery of the chest came out of 
the first World War. Many presume 

that thoracic surgery will become per- 
fected in World War u. 

In these days of catastrophic and rapidly 
changing events it might appear inap- 
propriate to attempt to predict the status 
of thoracic surgery after this present war. 
And it might appear on first thought that 
there is little to be achieved by such an 
attempt. Retrospective consideration, how- 
ever, of the development of surgery of the 
chest after World War 1 may indicate that 
there is something to be gained by evaluat- 
ing the reasons and trends which have 
brought about this development. The 
average physician and surgeon might 
better acquaint himself with his place or 


responsibility in the future development of 


chest problems by such an evaluation. 
Until the possibilities of a science become 
somewhat generally appreciated by scientists, 
that science cannot be said to have reached 
even an adolescent stage. It might be 
stated that thoracic surgery began its 
adolescence when Evarts Graham and his 
co-workers proved during the influenza 
epidemic of the last war that mediastinal 
flutter was being produced by surgeons 
who were resecting segments of ribs be- 
fore postpneumonic thin pleural effusions 
had become purulent. This demonstration 


directed the minds of most of the pro- 
fession to a chest problem which confronted 
them frequently in civilian practice. And, 
furthermore, it gave them tangible knowl- 
edge within their own province of thera- 
peusis, a worth while therapeutic principle 
most of them could apply themselves if 
need be. As a consequence, the general 
profession came to realize that thoracic 
surgery perhaps could have a wider prac- 
tical application than they had suspected 
previously. 

If the value of a medical science is in 
direct proportion to the number of the 
profession who are able to apply its possi- 
bilities in a diagnostic and therapeutic 
way, it is easy to understand and explain 
why thoracic surgery has a long way to 
go before it reaches its maturity, a state 
of maturity comparable to that of abdomi- 
nal surgery. Brunn’s consecutively suc- 
cessful lobectomies for bronchiectasis (a 
procedure which previously had _ been 
essentially discarded because of the high 
mortality rate attending it) reported in 
1928, Evarts Graham’s magnificent ac- 
complishment of total pneumonectomy 
for carcinoma of the lung in 1933 which 
will stand as a golden milestone of achieve- 
ment, Garlock’s original report of three 
consecutively successful resections of the 
mid-portion of esophagus for carcinoma, 
contributions to the surgery for tuber- 
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culosis, these and accomplishments by 
other distinguished men whose names 
will live indefinitely but of whom space 
will not permit mention here, fired the 
imagination and the enthusiasm of many 
and resulted in a tidal wave of dramatic 
accomplishment in the chest field during 
the past fifteen years. But so far, the 
execution of major, thoracic, surgical 
procedures has been beyond thesurgical en- 
vironment of many men. Well co-ordinated 
teams, including those especially trained 
in anesthesia, in the technic of broncho- 
scopic aspiration and postoperative in- 
halation therapy, are necessary for most 
major intrathoracic procedures. Such teams 
have not been nor will they be available to 
the majority for some time to come. 

The average surgeon, pressed as he is 
by everyday problems, has not only found 
the performance of thoracic surgery be- 
yond his scope, but has failed to inform 
himself and become sufficiently conscious 
of the early signs and symptoms of many 
surgical disorders of the chest. Most men 
have failed to realize that their own vista 
of usefullness in the field of early diag- 
nosis and treatment of even less difficult 
and more frequently occurring surgical 
chest problems than carcinoma of esopha- 
gus or bronchus, has been widened mark- 
edly. The present great need in the 
profession as a whole is for correction of 
this latter phase of the problem. 

During the present war those younger 
surgeons who serve in the battle zones 
especially, will become inculcated with 
knowledge and experience pertaining to 
wounds of the chest. Only a very limited 
number of surgeons situated in certain 
centers will have the opportunity to deal 
extensively with varied thoracic surgical 
disorders. But nevertheless many will return 
from the war, conscious that certain prob- 
lems of chest surgery belong within their 
own therapeutic domain even under ordi- 
nary environmental conditions. 

In the first two decades which will follow 
this war, surgeons who previously would 
not have attempted surgery for lung 
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abscess will resect segments of the ribs for 
this disorder under local anesthesia, do- 
ing a one-stage operation (according to 
localization principles of Neuhof and Tour- 
off) as easily and effectively as they have 
previously resected a segment of rib for 
empyema. Fewer patients will die from 
tension pneumothorax after an automobile 
accident with a mistaken diagnosis of 
“shock.” He who neglects an acute post- 
pneumonic empyema will be labeled, as he 
is to some extent now, as a charlatan or an 
ignoramus. And sufficient stimulus will 
arise to develop gradually the realization 
of the general profession to its diagnostic 
responsibility. 

The general profession will begin to ap- 
preciate that it does not suffice for one to 
make a diagnosis of lung abscess or empy- 
ema, that the causes of these disorders are 
varied and the etiologic agent should be 
specified in the diagnosis if possible; that, 
for example, carcinoma of the lung may 
be the etiologic agent in both; that the 
bacteriology in lung abscess and in em- 
pyema varies and may make considerable 
difference in therapeutic indications; that 
our conceptions of therapy for tuberculous, 
straw-colored effusions have changed in 
recent years, (that such effusions are no 
longer left in the pleural cavity indefinitely 
upon the theory that they should be so 
left to keep the lung at rest); and that 
“unresolved pneumonia” is an almost 
obsolete term being replaced by more 
specific reference to etiology and pathology. 

Though some surgeons in this war may 
see more blood in a month than they have 
ever seen before, or suture a thousand 
wounds a month, the problems of disease, 
of malignancy, of trauma, will remain 
closely interwoven with the complexities of 
anatomy, physiology, bacteriology, chem- 
istry, and pathology. And those who 
master the diagnosis or therapeusis of 
thoracic problems must of necessity think 
in terms of these great sciences. The war 
surgeon of today who thinks in this manner 
as he performs his surgery can do much 
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to stimulate the profession at home to- 
morrow where stimulus is most needed. 

Surgery of the chest has probably out- 
grown a stage at which a single discovery, 
as that of the U. S. Empyema Commission 
of the last war, can so profoundly affect 
its development. Surgery of the chest will 
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reach its maturity as the general profession 
fashions its methods of thought regarding 
chest problems on a pattern of fundamental 
sciences in a diagnostic way, as it now does 
regarding the diagnostic problems pertain- 
ing to abdominal surgery. 

J. K. DoNALDsON, M.D. 


PLASTIC SURGERY IN THE ARMY* 


N reply to an article which I read before 
the American Society of Plastic and 
Reconstructive Surgery in December, 

1942, and which The American Journal of 
Surgery quoted editorially in its issue of 
September, 1943, Major General Norman 
T. Kirk, Surgeon General of the United 
States Army, complains that the im- 
plications of my article are ‘absolutely 
unfounded and unjustifiably animadver- 
sional.” He further intimates that insuff- 
cient effort was made by me to ascertain 
the true situation. In view of this criticism 
I am constrained to present the following 
facts: 

1. My paper, as stated above, was pre- 
sented at the annual meeting of the Amer- 
ican Society of Plastic and Reconstructive 
Surgery in December, 1942. The advances 
in the organization of the Army’s program 
for plastic surgery, which the Surgeon 
General cites, were inaugurated according 
to his own statement, “‘many months ago.” 

2. Before preparing this article, I wrote 
to the Office of the Surgeon General for 


* The editor is noc responsible for the views expressed 
by the authors of articles appearing in the Journal. It 
has been the custom when some one wrote the editor 
criticizing or commenting on material in the Journal 
for the letter to be sent to the author of the article for 
his personal reply and comment. In the above instance 
we violated this rule and published Major General 
Kirk’s criticism. Therefore, in all fairness, we are pub- 
lishing Dr. Maliniac’s reply. As far as we are concerned, 
this closes the issue. 


information on the then-status of plastic 
surgery in the Army. The reply dated 
September 25, 1942, stated that “It will 
be impossible for this office to collect any 
data on the present status of Plastic and 
Reconstructive Surgery in the Armed 
Forces at this time” and referred me to 
the Sub-Committee on Plastic and Re- 
constructive Surgery of the National Re- 
search Council. I pursued the suggested 
avenue of inquiry without success. In fact, 
in February, 1943, I was authoritatively 
informed that this committee had no in- 
formation as to the fate of its suggestions 
to the Surgeon General’s Office. 

3. In June, 1943, three months before 
the editorial in question was published, a 
copy was sent to the Office of the Surgeon 
General. I received an acknowledgment 
dated June 14, 1943, which in no way ques- 
tioned the accuracy of my statements or 
suggested any corrections therein. 

Since my sole interest in this problem is 
the proper organization of military facili- 
ties for plastic surgery, I am gratified by 
the outline of such facilities by the Surgeon 
General. I am citing the above facts merely 
to show that I did make every effort to 
ascertain the true status of the Army’s 
organization for plastic surgery and that 
the Office of the Surgeon General had full 
opportunity to make any corrections they 
desired before publication of the editorial. 

Jacgues W. MALINIAC, M.D. 
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PROGRESS IN THE MANAGEMENT OF HEMORRHOIDS 


Epwarp T. WHITNEY, M.D. 


Surgeon-in-charge, Rectal Clinic, 
Boston Dispensary 


AND 


GasPpAR ANGELO, M.D.* 


Assistant Surgeon, Rectal Clinic, 
Boston Dispensary 


BOSTON, MASSACHUSETTS 


UCH progress has been made in 
the treatment of hemorrhoids since 
suppositories and the clamp and 

cautery were the sole forms of therapy. In 
fact, we now know that suppositories are 
practically worthless except, possibly, as a 
palliative measure and the treasured pearl- 
handled cautery clamp gathers dust in the 
usual hospital display of antique instru- 
ments. And yet, there is a_ surprising 
amount of confusion among the medical 
profession as to just what hemorrhoids are 
and as to how they should be handled. 


A PLEXUS OF VARICOSITIES BENEATH 
REDUNDANT MUCOUS MEMBRANE 


A hemorrhoid is a redundant pouch of 
rectal mucous membrane or anal skin con- 
taining a plexus of varicose venules. Early 
recognition of the fact that it is a plexus of 
very small varicosities and not one large 
vein will banish some of the confusion. 
Furthermore, an understanding of the 
genesis of such a condition will also help 
but this requires a knowledge of certain 
aspects of the anatomy, physiology and 
pathological states of the anus and lower 
rectum. 


THE VEINS INVOLVED 


The closure of the anus is accomplished 
by the tonic contraction of the sphincters 
which causes the mucous membrane of the 
much larger rectum to be thrown into a 
number of folds called the columns of 


Morgagni. Beneath the mucous membrane 
of these columns, there is a vast network 
of venules which collects the blood from 
this region and delivers it into the portal 
venous system by way of the superior 
hemorrhoidal veins. This blood has to be 
raised approximately a foot from anus to 
heart and yet no part of the portal venous 
system is protected by valves. 

Furthermore, the superior hemorrhoidal 
veins lie for the most part within the 
abdomen on the walls of the rectum but, 
just above the location of the columns of 
Morgagni, these veins penetrate these 
walls to enter the rectum where they then 
lie just beneath the mucous membrane of 
the latter. (Fig. 1.) Above this penetration 
they are protected by the intra-abdominal 
pressure but below it they, at times, lose 
this protection as, during defecation, strain- 
ing at stool and forcible breaking of wind, 
when this pressure is exerted against all 
of the contents of the rectum including any 
redundant mass of varicosities. It is no 
wonder, therefore, that these little thin- 
walled veins easily succumb to any factors 
tending to produce prolonged dilatation 
and varicosity whether the latter are con- 
fined locally to the portal venous system 
or whether they affect all the more de- 
pendent veins of the body. 


GENESIS OF THE VARICOSITIES 


Those factors which tend to produce 
prolonged over-dilatation within the portal 


* Statistics in the text referring to the Cambridge Hospital were compiled by Dr. Angelo who is in charge of the 
Rectal Clinic at the Cambridge Hospital, Cambridge, Mass. 
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venous system alone accomplish this by 
increasing the intravenous pressure within 
that system. This over-dilatation is seen 
behind an hepatic cirrhosis, behind a 
cardiac decompensation, in alcoholism, 
overeating, etc. On the other hand, condi- 
tions which tend to produce varicosity 
generally throughout the more dependent 
veins of the body, do so by weakening the 
vein walls so that the latter are unable to 
withstand the normal intravenous pressure. 
The latter agents may be either nutritional 
or endocrine. 

Nutritional deficiencies produce both 
atony of the smooth muscle and atrophy 
of the connective tissue sheath of the vein 
wall with ensuing weakness of both. An 
example of an endocrine influence may be 
seen in the excessive dilatation of the veins 
of the legs and anus during pregnancy, a 
condition which, we believe, is caused by 
the secretion of the hormone relaxin during 
this period.! This hormone is intended to 
produce relaxation of the ligamentous, 
capsular and other connective tissue at- 
tachments of the pelvis in order to mobilize 
the latter somewhat in preparation for 
delivery. The same effect exerted on the 
connective tissue structures of the veins 
would explain the marked increase of 
varicosities during pregnancy. The end 
result of any one or combination of these 
processes is the production of a plexus of 
varicose venules beneath the mucous 
membrane of the columns of Morgagni in 
the lower rectum. 


GENESIS OF THE REDUNDANCY OF THE 
MUCOUS MEMBRANE 


However, another process must occur 
before this state of varicosity is productive 
of a hemorrhoid; the mucous membrane 
and skin overlying these venule varicosi- 
ties must become redundant. The mucous 
membrane and skin of the rectum, anus 
and peri-anum are fixed in various degrees 
to the latter structures and these fixations 
have to be stretched or abolished before 
the mucous membrane and skin can become 
redundant and form a pouch. The abolition 
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of these fixations is brought about by 
various forces singly or in combination. 
The varicosities themselves do considerable 
dissecting beneath the mucous membrane 
and the same nutritional and endocrine 
factors which weaken the vein walls also 
weaken these fixations and allow the vari- 
cose dissection to progress even more 
easily. Straining of course helps. 


INFLUENCE OF THE CONJOINED 
LONGITUDINAL MUSCLE 


This process of detachment can proceed 
rapidly beneath the mucous membrane of 
the rectum and beneath the peri-anal skin 
but not so rapidly in the region of the anus 
itself which 1s the reason why we have 
several different kinds of hemorrhoids; 
internal, external, prolapsed, etc. The skin 
of the anus has inserted into it the con- 
joined, longitudinal muscle of the bowel 
wall which fixes it very firmly to the 
sphincters at the intermuscular septum.’ 
(Fig. 1.) This muscle is a continuation and 
confluence of the longitudinal bands of the 
large intestine and of the levator ani. 
It completely surrounds the lower rectum, 
ensheaths the three portions of the external 
sphincter and then becomes inserted prin- 
cipally into the skin of the anus at and just 
below the intermuscular septum.” The 
firm fixation of the anal skin in this region 
prevents the downward extension of the 
varicose process which started in the 
columns of Morgagni so that for some 
time the process is confined to the rectum 
and is called an internal hemorrhoid. 
(Fig. 1.) 

However, if the redundancy of the 
mucous membrane in this region becomes 
extreme, It may form so large a pouch that 
the latter can prolapse down through the 
lumen of the anus thereby producing a 
prolapsed, internal hemorrhoid. 

On the other hand, in some individuals 
the strands of longitudinal muscle inserted 
into the skin of the anus can be over- 
stretched® by straining and separated by 
the dissecting action of the venules them- 
selves, thereby allowing extension of the 


American Journal of Surgery 


298 


process into the peri-anal area where once 
more the skin is loosely attached and once 
more a redundant pouch is easily produced 


Superior 
Hemerrhordal 
cin 


Interwal 
Hemorrhoid Insertion of 
Double Longitudinal 
Hemorrhoid Muscle 


Fic. 1. A diagram illustrating two types of 
hemorrhoids by means of a sagittal sec- 
tion down through the rectum and anus. 
On the left is a simple internal hemorrhoid 
while on the right a double hemorrhoid is 
depicted. It will be noted that the supe- 
rior hemorrhoidal vein pierces the rectal 
wail just above the hemorrhoids to lose 
its intra-abdominal support and become 
subject to the strains and stresses of the 
lower rectum and anus. The insertion of 
the conjoined longitudinal muscle into the 
skin of the anus is indicated and it will be 
seen how this controls the progress of the 
hemorrhoidal process and consequently 
governs the type of hemorrhoid produced. 
On the right, this insertion has been 
pierced and weakened and the skin has 
been detached from the anal wall allowing 
the formation of an external hemorrhoid 
as well as an internal one. 


but this time wholly extra-anal. When this 
occurs, in addition to the internal hemor- 
rhoid, we have an external hemorrhoid. 
(Fig. 1.) Such a condition, however, is 
really a double hemorrhoid as an external 
hemorrhoid rarely exists without being 
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preceded and produced by an internal 
hemorrhoid. 
Finally, in some individuals, the internal 


Fic. 2. A prolapsed double hemorrhoid. The dark 
colored mass in the center is the dusky red, 
internal hemorrhoid which has intussuscepted 
down through the anus. This is surrounded by 
the lighter colored, external hemorrhoids which 
have really been transformed into fibrotic 
skin tabs. 


part of such a double hemorrhoid becomes 
so redundant that it also intussuscepts 
through the lumen of the anus producing a 
prolapsed, double hemorrhoid. (Figs. 2 
and g.) 

There are, therefore, four varieties of 
hemorrhoids: internal, prolapsed internal, 
double and prolapsed double. The external 
thrombotic hemorrhoid (so-called) is sel- 
dom a real hemorrhoid. It is nothing more 
than a thrombosis within some peri-anal 
venules. It really should be simply called 
an external thrombosis. 


INJECTIONS VERSUS OPERATION 


This much of the pathological process 
and anatomy must be kept in mind when 
it comes to selecting the proper method of 
therapy. The majority of proctologists 
treat hemorrhoids by both injections and 
operation depending upon the type of 
hemorrhoid encountered so that in this 
article, we shall not consider the other 
more rarely used methods such as “‘elec- 
trolysis”’ (galvanism), diathermy, etc. The 
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or so above this line. Injection must be 
made above this demarkation line of 
sensation otherwise pain and _ sloughing 


question is constantly being asked as to 
where the line should be drawn between 
those cases suitable for injection and those 


Be Sore 


Im jection. 


Primary 
Induration. 


Secondary 
Contraction. 


Fic. 3. Diagrams illustrating the effects of an injection on an internal hemorrhoid. The 
diagram on the left represents a redundant pouch of varicosities prior to injection. 
The middle one portrays the primary reaction following injection. Sclerosis of the 
varicosities and induration of the spaces between them has taken place. On the 
right is shown the end result. The sclerosed veins have been absorbed and the in- 
duration has been transformed into fibrosis which has contracted and, in addition to 
further obliterating the vessels, has reattached the mucous membrane onto the 


rectal wall. 


requiring surgery. As will be seen subse- 
quently, some definite rules can be made to 
govern this selection. 


MANAGEMENT OF SIMPLE INTERNAL 
HEMORRHOIDS 


Most all simple uncomplicated internal 
hemorrhoids can be obliterated by injec- 
tion with suitable chemicals.*** How long 
this obliteration remains or how long other 
unobliterated veins in the rectum remain 
free from varicosity varies with the indi- 
vidual. Usually, examination and injection 
routinely every few years maintains con- 
trol of the condition.® 

The injection is made into the internal 
hemorrhoidal mass or pouch as high up as 
possible. No attempt is made to put the 
solution into a vein; the veins are too small 
for this. Theoretically, there are no nerves 
of sensation above the mucocutaneous 
(pectinate) line which is at the level of the 
internal sphincter about one-fourth inch 
above the intermuscular septum. Prac- 
tically, however, it is found that there is 
some sensation for about one-fourth inch 


will occur. From this statement it can be 
inferred that no injection can be made 
directly into the external hemorrhoid and, 


therefore, any attempt to cure the latter 
by injection must be made via obliteration 
of the internal hemorrhoid. As this muco- 
cutaneous line is somewhat indistinct at 
times, we usually advise the novice to ask 
the patient if he feels the touch of the 
swab putting antiseptic on the spot where 
the needle is to be inserted and, if he does, 
the injection must be made higher up. 

Large boggy internal hemorrhoids may 
have to be injected two or three times**? 
and this should be done systematically, the 
first injection being introduced into the 
uppermost pole and subsequently, after 
the lapse of a suitable time varying with 
the type of solution used and the amount of 
contraction obtained, a second or third 
injection is made lower down or just to 
either side. 

There are two solutions in general use: 
5 per cent phenol in vegetable oil and 5 per 
cent quinine and urea hydrochloride. From 
1 to 5 cc. of the phenol in oil and from 1 to 
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2 cc. of the quinine is the usual dosage. 
Most proctologists*give the other more 
widely advertised solutions a trial but 


Fic. 4. A photograph illustrating two types of 


external hemorrhoids. The upper, bluish, 
patulous hemorrhoid is soft and reducible and 
would be benefited somewhat (perhaps mark- 
edly) by injections. The lower, lighter colored 
mass is hard and fibrotic, is trreducible and 
would be affected in no way by injections. 
However, operation is indicated on both types 
in the absence of contraindications, as even in 
the upper hemorrhoid the insertion of the con- 
joined longitudinal muscle has been irrepara- 
bly weakened and detached allowing easy 
recurrence. 


something usually turns out to be unsatis- 
factory. These two solutions have stood 
the test of time and experience. 
Following the injection, there is a 
primary induration of the tissues beneath 
the mucous membrane composed of edema 
and inflammatory cells (mostly round 
cells). This primary induration can be 
palpated as a semi-firm lump on the wall 
of the rectum. (Fig. 3.) With the quinine 
solution, this [ump disappears in a few 
days or at the most in a couple of weeks 
but with the phenol it lasts for a month 
or two which is the reason why we, per- 
sonally, prefer the former. Sometimes 
several injections must be made in rapid 
succession and, if each one produces a 
lump and if each lump remains in existence 
for several weeks, the lumen of the rectum 
soon becomes so surrounded or filled with 
lumps that evacuation becomes difficult. 
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Following this primary induration, there 
occurs a flattening of the hemorrhoid due 
to fibrous contraction about and oblitera- 
tion of the varicose venules. (Fig. 3.) 
Reattachment of the mucous membrane 
onto the rectal wall will take place if 
the fibrosis is extensive enough within the 
hemorrhoid to contact the muscle of the 
wall. In a large internal hemorrhoid, this 
does not always occur at first as the first 
injection produces only a ball of fibrosis in 
its center which must be fixed to the muscle 
by one or more subsequent injections. This 
fact is often overlooked. 


MANAGEMENT OF PROLAPSED, INTERNAL 
HEMORRHOIDS 


Contrary to expectation, a simple, pro- 
lapsed, internal hemorrhoid will often 
completely disappear upon injection espe- 
cially if it is not too big or not of too long 
standing. It is surprising to see an angry, 
secreting, polypoid, prolapsed, internal 
hemorrhoid disappear within a day or two 
of an injection of its upper pole. Recur- 
rence in two or three years will often 
follow however*® but, if the primary 
fibrosis is made firmly adherent to the 
rectal wall by repeated injections and, if 
routine injections are made periodically 
every year or two, control of the condition 
can usually be maintained. In case of 
repeated recurrence or in old, large pro- 
lapses, operation is necessary. The latter 
is almost painless as it simply consists 
in transfixing the mass as high up as 
possible and excising it. As this all takes 
place above the mucocutaneous line where 
sensation is absent or nearly so, very little 
discomfort or disability results. 


MANAGEMENT OF DOUBLE HEMORRHOIDS 


Often an external hemorrhoid will be 
improved as the result of injecting the 
internal one. The fibrous contraction and 
reattachment following an injection pulls 
from all directions. Sometimes this is 
enough to cause a slightly redundant, 
external hemorrhoid to pull up in. This 
obliteration, however, may not be perma- 
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nent and only in early cases will it occur 
anyway. Remember that this injection 
does nothing to the overstretched insertion 
of the longitudinal muscle, so that, dis- 
section of a new varicosity down through 
the latter is easily and quickly possible. 
Of course, one might simplify the problem 
of whether to operate or to inject by 
insisting upon operation on all double 
hemorrhoids. However, especially in re- 
gards to clinic patients, various reasons are 
constantly arising for avoiding opera- 
tion such as contraindications, insufficient 
money, unavailable time, etc. We, there- 
fore, have formulated the following rule to 
cover such cases: If the external hemor- 
rhoid is reasonably small, is soft, is re- 
ducible and is of a normal or bluish color, 
injection of the internal hemorrhoid may 
be tried although the patient should be 
told that a permanent cure by this method 
will probably be unattainable. On the 
other hand, if the external hemorrhoid is 
quite large, is irreducible or is fibrotic or 
grayish in color (Fig. 4), or if the internal 
hemorrhoid has also prolapsed (Figs. 2 
and g), operation is definitely indicated 
and, furthermore, is insisted upon. 


PERCENTAGE OF CASES IN WHICH PATIENTS 
MUST BE OPERATED UPON 


Having thus roughly outlined which 
patients may be handled satisfactorily 
with injections and those which must be 
operated upon, it becomes pertinent to 
know what percentage of each are ordi- 
narily encountered in proctologic practice. 
Consequently, we have reviewed the classi- 
fication of 1,056 consecutive patients com- 
ing into the Rectal Clinics of the Boston 
Dispensary and the Cambridge Hospital. 
The results of this review can be seen by 
referring to Table 1. It will be noted that 
615 or 58 per cent of these patients had 
hemorrhoids. Of the latter, 161 were double 
hemorrhoids, the majority of which needed 
operation. This is 26 per cent of all the 
hemorrhoids or 15 per cent of the total 
1,056 rectal patients. Our percentage of 
double hemorrhoids is low as compared 
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with other previously reported statistics 
since all of the cryptic tabs’ which were 
formerly diagnosed as double hemorrhoids 
have been cleaned out of the clinic. There 


TABLE 1* 
DIAGNOSIS ON 1,056 CONSECUTIVE ADMISSIONS INTO 
THE BOSTON DISPENSARY AND THE CAMBRIDGE 
HOSPITAL RECTAL CLINICS 


| 


| Cam- 
| bridge 


By Groups 


Hemorrhoids (primary | 
diagnosis) 

Cryptitis, 
tulas, etc 

Recto-sigmoidal pathol- 


fissures, _fis- 


Thromboses, misc., 
exams 


856 
Hemorrhoids (secondary 


diagnosis) 173 


CLASSIFICATION OF THE ABOVE HEMORRHOIDS ACCORDING 
TO TYPE 


Per 
Cent 


Com- 
bined 


Internal (simple) 438 | .71 
Internal (prolapsed) 16 | .03 
Double (simple and prolapsed) 161 .26 


615 | 1.00 


* It will be noted in the upper part of the table that of 
the 1,056 consecutive cases, 410 had “‘hemorrhoids” as 
the primary diagnosis while an additional 205 cases also 
had hemorrhoids although the latter were secondary to 
some other more urgent condition. All together, of the 
1,056 cases, there were 615 or 58 per cent which had 
hemorrhoids. In the lower part of the table, these 615 
hemorrhoids are classified according to type. It will be 
observed that some 26 per cent of them were double 
hemorrhoids in which operation had to be considered. 
This is 15 per cent of the total 1,056 cases. 


were also some sixteen patients with 
prolapsed internal hemorrhoids, some of 
which, may become or even may have 
already become surgical cases but, as any 
definite information on this is as yet 


| | Both 
— Cent 
| | B.D. 
87 410 | .39 
52 | 220] 272 . 26 
18 110 128 
205 
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unavailable, they have not been included 


in this consideration. 


This review, therefore, shows that ap- 
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comfort and prolonged disability from the 
hemorrhoidectomy operation. It is a matter 
of making the operation as simple as pos- 


Fic. 5. A diagram illustrating the technic of introducing the 
oil anesthesia. Through one needle hole in the posterior 
commissure, the sphincters on each side of the anus, the 
sacral nerve supplies on each side and the levator-ani in the 
region of the posterior commissure, can be injected. How- 
ever, to some it might be easier to inject all of these areas 
through two needle holes, each to one side of the posterior 
mid line. This blocking of the sacral nerves with a long 
lasting anesthetic has encouraging possibilities and calls 


for further investigation. 


proximately 58 per cent of all patients with 
rectal complaints have hemorrhoids and 
that at least a quarter of the latter require 
operation. 


TAKING THE PAIN OUT OF 
HEMORRHOIDECTOMY 


In cases in which a hemorrhoidectomy 
is necessary, the patient accepts it more 
readily if he can be assured that it will not 
require etherization, that postoperative 
pain has been practically eliminated, that 
the stay in the hospital is at least one-half 
what it was twenty years ago and that 
absence from work will probably not be 
longer than two weeks. However, there is 
no miracle in this removal of pain, dis- 


sible, of using accepted improvements in 
technic and of paying attention to details. 
The following is a list of the more pro- 
gressive and useful measures in the order 
of their importance: (1) A_ posterior 
sphincterotomy or “pectenotomy’’; (2) use 
of oil anesthesia; (3) all sutures above area 
of sensation; (4) clean cut, systematic 
surgery; (5) successful pre- and intra- 
operative narcosis; (6) regional, spinal and 
caudal anesthesia; (7) intelligent post- 
operative dressings; (8) prevention of 
complications, and (g) management of 
the postoperative stool. 

Posterior Spbhincterotomy. One of the 
most important, recent advances in proc- 
tology is the posterior sphincterotomy and 
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portion of the external sphincter at the 
latter location, each stroke being guided 
by the left index finger. (Fig. 7.) The 


our experience has proved it to be a very 
necessary addition to a hemorrhoidectomy. 


As the literature covering this operation 


Intact PFerianal Wusculature. 


Posterior Sphincterotomy. 


Fic. 6. Diagrams illustrating what is severed as the result of a posterior sphincterotomy. 
A, the perineal muscles; s, the levator ani; c, the superficial and deep portions of the 
external sphincter; p, the subcutaneous portion of the external sphincter; E, Minor’s 
triangle or the posterior triangular space; F, the coccyx; G, the glutei. The posterior 
sphincterotomy simply incises the subcutaneous portion of the external sphincter 
(p) and also further separates, somewhat, the two legs of the superficial portion of the 
external sphincter (c) as they go off at a tangent to form Minor’s triangle (E) and 


become attached to the coccyx (F). 


is not extensive, we will describe it in some 
detail. 

The most superficial portion of the 
external sphincter, called the subcutaneous 
sphincter ani, is that portion which is felt 
first by the finger upon entering the anus. 
It is this muscle which goes into spasm 
following infection or trauma in this 
region. Previously, this spasm was over- 
come by so dilating or stretching the muscle 
that it became paralyzed temporarily but 
today such a result is more effectively and 
safely obtained by means of incising it 
either at the posterior commissure (Figs. 
6, 7 and 8) or in one of the anterolateral 
quadrants. We prefer the former location. 

The left index finger is introduced into 
the anus up to the level of the inter- 
sphincteric septum which is that depression 
existing between the internal and the 
external sphincters but detected best in 
the region of the posterior commissure. 
The scalpel then incises, by successive 
strokes, the skin and this subcutaneous 


internal sphincter and the major portion 
of the external sphincter are in no way 
affected as the incision is carried down only 
to the distal tip of the internal sphincter 
and passes backward between the two 
tangential legs of the superficial portion 
of the external sphincter. (Fig. 6.) Follow- 
ing incision of the muscle, the overlying 
skin edges are cut back somewhat on each 
side in order to prevent too rapid re- 
apposition. The severed muscle unites 
again within a week or ten days and 
re-epithelialization takes place in from two 
to six weeks depending upon the amount 
of skin removed, the depth of the incision 
and healing powers of the patient. Some- 
times cevitamic acid is needed. 

We cannot emphasize too strongly the 
advantages of such a posterior sphincter- 
otomy in a hemorrhoidectomy. It may be 
done as a first step whenever exposure is 
difficult to obtain, as obtains in some cases 
in which the anus is abnormally long and 
the internal hemorrhoids are far up inside. 
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But it should always be done either prior 
to or after the hemorrhoidectomy for the 
following reasons: It prevents the onset 


Fic. 7. 
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premature formation of such a band follow- 
ing the hemorrhoidectomy. 
Oil Anesthesia. Another important re- 


Fic. 8. 


FIG. 9. 


FIG. 10. 


Fic. 7. Doing a posterior sphincterotomy. 
Fic. 8. Finish of the posterior sphincterotomy. 
Fic. 9. Before operation. 

Fic. 10. Three weeks after operation. 


of any postoperative spasm as mentioned 
above; it prevents edema from forming in 
the strips of anal skin left between the 
excised hemorrhoids (Fig. 10); it opens up 
the anus so that a pressure dressing can 
be applied and maintained where needed 
most, thereby eliminating the necessity 
for intra-anal drains, packs, ‘whistle 
tubes,”’ etc.; and finally it quite definitely 
prevents stricture formation in two ways: 
first, by so laying the anus open that no 
false apposition occurs across from one 
raw area to another prior to epithelializa- 
tion, and second, It severs any pre-existing 
fibrous pecten band®*?° and prevents the 


cent advance in proctology is the use of 
a local anesthetic in oil. When this was 
first introduced by Gabriel?! it was greeted 
with much approval but soon fell into 
disfavor following the occurrence of sloughs 
and abscesses. However, the current solu- 
tions now in use and their proper employ- 
ment have been so perfected that the latter 
are rarities. Personally, we have used 
between 400 and 500 ampules of a certain 
oil anesthetic* with only one complication, 
an abscess out in the buttock which more 
probably was caused by infection carried 
there by the needle. We are certain that 


* Proctocaine. Columbus Pharmacal Company. 


— 
J 
fi Wie 
‘* 
| 
‘ 


New Series Vo . LXII, No. 3 


the use of such an anesthetic not only 
enhances the regional and block anesthesia 
and the sphincter relaxation during the 
operation but it also definitely reduces 
postoperative pain, discomfort, tension 
and difficulty with bowel movements for 
at least five days. But to obtain these 
benefits and to avoid complications, the 
proper technic of injection is required. 
The syringe used should be a dry one, the 
needle a No. 19 gauge, and the site of 
injection should be resterilized. Only one 
or two needle holes are necessary about an 
inch behind the anus. One cc. of oil is 
injected, from this location into each of five 
different places: into the sphincters on 
both sides of the anus, into the sphincters 
and levator ani behind the anus and out 
into both buttocks as described later in 
the description for injecting novocaine. 
(Fig. 5.) No oil is placed superficially 
beneath the skin. After withdrawal of the 
needle, the whole area is massaged well to 
prevent unavoidable pooling. In many 


patients an onset of symptoms occurs five 
or six days postoperatively which is an 


indication that the oil anesthesia had been 
operating previously. These patients should 
be given codeine for a day or two. 

Place Sutures in Non-sensitive Area. A 
suture producing tension within the area 
of sensation at the anus Is a constant 
source of pain for several days, especially 
upon motion of the gluteal and back mus- 
cles. Therefore, the dissection of the 
external hemorrhoid should be carried up 
to and beyond the mucocutaneous (pec- 
tinate) line so that the suture transfixing 
the pedicle will be above any area of 
sensation. Active bleeders should be trans- 
fixed, of course, but such transfixations do 
not seem to have the same disabling effect 
as do pedicles clamped and tied too low. 
In the usual hemorrhoidectomy technic, 
the closure of the anus brings the skin 
edges together as much as Is desired so that 
any stay or approximating sutures are 
unnecessary. If the Bacon method" is used, 
it will be seen that the approximating 
sutures place no tension on the skin edges. 
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Clean-cut Surgery. By clean cut sur- 
gery, we mean the careful excision of all 
so-called cowls, skin tabs, tits of skin, etc., 
on the edges of the incision as they have a 
tendency to become edematous and later 
persist in the form of skin tabs. This applies 
to any and all methods of performing a 
hemorrhoidectomy. We herewith present 
no preference for any one technic other 
than that it be simple, allow plenty of 
drainage and produce no tension on the 
anal skin. 

Preoperative Narcosis. The secret of a 
successful preoperative narcosis is the use 
of small doses of several synergistic drugs 
at the proper time. There are many varia- 
tions but the following is an example which 
has most patients nearly asleep on arrival 
at the operating room and in slumber by 
the time the local anesthesia has been 
injected: 

Dilaudid gr. 442 or morphine gr. 1 and 

Scopolomine gr. 59-400 s.c. 1 hour 
before operation 

Seconal or nembutal gr. 
before operation 

We like dilaudid because it seems to 
cause less postoperative nausea than does 
morphine. The proper timing is important 
as has been made plain by Leigh.!? The 
Opiates seem to require at least an hour 
to produce their analgesic effects while the 
short acting barbiturates require only one- 
half an hour. In our experience, one-half 
the dosage of all these drugs should be 
given to those over sixty, to the frail and 
debilitated and to those having had cardiac 
decompensation. 

Anesthesia. One of the authors (G. A.) 
prefers spinal anesthesia. This can be given 
in a small dose to produce only a “‘saddle”’ 
area of anesthesia. It gives excellent re- 
laxation and exposure. Hirschman! rec- 
ommends a caudal anesthesia but we have 
found the waiting period, before the novo- 
caine “‘takes,” to be irritating. However, 
the same results can be had with regional 
and block anesthesia if the proper technic 
is used. (E. T. W.) From 30 to 540 cc. of 


2 per cent novocaine with adrenalin is 


1144 p.o. 144 hour 
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required. We have had no one “feel” the 
adrenalin and its inclusion is very neces- 
sary to prevent any allergic or toxic reac- 
tion from too rapid absorption of the 
novocaine. We wish to repeat this ad- 
monition: Never inject novocaine, without 
adrenalin in it, into the tissues about the 
anus as the blood supply is so great that 
it can be taken up too quickly. The in- 
jection must be made systematically— 
under the peri-anal skin, into the sphincters 
and out into the buttocks. A three-inch 
needle (No. 20 gauge) is quickly inserted 
through the skin about an inch behind the 
anus in the posterior commissure and 
from this one position 10 to 20 cc. of 
novocaine are injected beneath the peri- 
anal skin nearly all the way around the 
anus. A little may have to be injected 
anteriorly through other needle holes. In- 
jecting beneath the skin does not abolish 
the landmarks. Secondly, 5 to 10 cc. are 
injected into the sphincters lateral to the 
anus first on one side of the anus and then 
on the other side (Fig. 5) and also deeply 
into the sphincters and the levator ani 
behind the anus. Finally, 5 to 10 cc. are 
fanned out into each buttock to anes- 
thetize the sacral nerves which emerge 
from beneath the gluteal muscles, thereby 
producing a block anesthesia. (Fig. 5.) 
The left index finger in the rectum guides 
the introduction of the needle into these 
various locations. 

Postoperative Dressings. The postoper- 
ative dressings are necessary only to 
prevent oozing as all major bleeding points 
are supposedly tied off as mentioned in a 
preceding paragraph. The posterior sphinc- 
terotomy allows pressure by means of 
dressings to be applied right up to the 
internal sphincter and in many cases even 
up to the location of the ligated pedicles. 
This pressure is held in place by adhesive, 
not by a T binder. No rubber drains of 
any kind are needed. 

Prevention of Complications. The com- 
plications of a hemorrhoidectomy include 
postoperative bleeding, urinary retention, 
infection and stricture. Postoperative 
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bleeding can be controlled by adequate 
care of bleeding points and transfixations 
during operation and by giving an ampule 
of vitamin k routinely prior to operation 
in order to overcome any decrease of 
thrombin production caused by the ad- 
ministration of the barbiturates. !4 

The problem of postoperative cath- 
eterization is a serious one in rectal work. 
The nervous inter-relationship between 
the anus and the urinary bladder causes 
pain and spasm of the anus to throw the 
urinary sphincter into spasm and paralyzes 
the detrusor muscle. Theoretically, the 
better the sacral nerves in the buttock are 
anesthetized by oil anesthesia, the less the 
urinary nervous system will be disturbed 
and, of course, all of our pain and spasm 
preventing measures help. Nevertheless, 
retention still occurs. However, we have 
had considerable success in reducing this 
by using an ampule of doryl” prior to 
catheterization. Woodruff et al.'® have 
suggested instilling an ounce of 0.5 per 
cent aqueous mercurochrome into the 
bladder at the time of operation to stimu- 
late the detrusor muscle. We have used 
this routinely in all of our recent cases 
done under spinal anesthesia with a 
definite decrease in the need of catheteriza- 
tion. However, in our cases in which local 
anesthesia is used, mercurochrome is not 
instilled at the time of operation because 
catheterization at that time Is as bad as it is 
eight hours later. However, when the 
latter is necessary we promptly start a 
urinary antiseptic. 

As the result of leaving the wounds 
open and as the result of the early institu- 
tion of the hot sitz bath (second day after 
operation) we see practically no infection. 
Stricture is prevented in three ways: (1) 
by care during the operation to leave two 
or three parallel strips of skin and mucous 
membrane running up from the peri-anum 
into the rectum; (2) by the use of the 
posterior sphincterotomy and, (3) by 
frequent postoperative digital examina- 
tions and the breaking down of false 
appositions. 
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Postoperative Stool. The  postopera- 
tive stool is had forty-eight hours after 
operation by means of an oil retention 
enema followed in an hour by a saline 
enema (followed by a hot sitz bath). 
Mineral oil (14 ounce nightly) is started 
even before operation and continued until 
healing is had. This much oil will not leak 
and does soften the stool. 


MEASURING PROGRESS 


Progress in the management of the hem- 
orrhoidectomy can be gauged by examina- 


TABLE 11* 

DAYS OF HOSPITALIZATION OF NINETY-SIX CAMBRIDGE 
HOSPITAL SERVICE HEMORRHOIDECTOMIES DURING 
THE YEARS 1921-1942 AS COMPARED WITH 
FOURTY-FIVE SERVICE CASES HANDLED 
AS OUTLINED IN THE TEXT 


| Our Service 


Cambridge Hospital Service 


1941-1942, 
45 cases 
4.4 


1936-1942, | 


1926-1935, 
30 cases | 


36 cases 


8.3 


1921-1925, 
30 cases 


10.7 7 


* If we may cite the above figures as a criterion, the 
ordinary hospital service hemorrhoidectomy was re- 
quiring, roughly, an average of eleven days’ hospitaliza- 
tion some twenty years ago and less than eight days 
now. As a result of the various measures outlined in the 
text, our service cases are confined an average of less 
than five days. 


tion’ of Table 11 which shows how the 
length of stay in the Cambridge Hospital 
of ordinary service hemorrhoidectomies 
has decreased during the past twenty 
years from 10.7 days in the early 1920’s 
to 7.7 days in the early 1940's. However, 
when the preventive measures, which we 
have outlined, are consistently applied, as 
has been done in our service cases during 
1941 to 1942, the length of the hospital 
stay has been reduced to 4.4 days which is 
nearly one-half that of the cases at the 
Cambridge Hospital. 


SUMMARY 


Much progress has been made in the 
treatment of hemorrhoids during the past 
few years and, yet, there is still a surprising 
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amount of confusion with reference to the 
subject among the medical profession. 

A review is made of the anatomy, 
physiology and pathological conditions of 
the anus and their effect on the genesis of 
the various types of hemorrhoids. 

Selection of the proper form of therapy is 
discussed. Simple, internal hemorrhoids 
are injected; frank double hemorrhoids 
are excised. 

A review of 1,056 consecutive rectal cases 
admitted to the Boston Dispensary and 
the Cambridge Hospital was made in 
order to ascertain the percentage having 
double hemorrhoids and therefore needing 
operation. Of the 1,056 patients, 615 or 
58 per cent had hemorrhoids in one form 
or another. Of the 615 hemorrhoids, 161 
were of the double variety. This is 26 per 
cent of the total number of hemorrhoids 
or 15 per cent of the total number of 1,056 
patients with rectal complaints. It is con- 
cluded, therefore, that approximately 58 
per cent of all patients with rectal com- 
plaints have hemorrhoids and that at 
least a quarter of the latter require 
operation. 

When a hemorrhoidectomy is indicated, 
the layman accepts it more readily when 
he can be assured that the dreaded post- 
operative pain, discomfort and disability 
of the past has been practically eliminated. 
The latter has been accomplished, not as 
the result of some new operation, but 
mainly as the result of using those ad- 
vances made recently in proctology which 
are applicable to a hemorrhoidectomy. 
These are to be found both im the field of 
technic and in our newer knowledge of 
the anatomy of the anus. They include 
the posterior sphincterotomy, the use of 
an oil anesthesia, careful surgery with the 
main transfixing sutures above the area 
of sensation, prevention of postoperative 
complications and intelligent management 
of the first stool. 
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Correction: In the article, ‘Carcinoma of the Tip of the Tongue,”’ by Dr. 
Fink and Dr. Garb, which appeared in our October 1943 issue, the authors 
wish to draw the readers’ attention to an error they made on page 141. The 
sentence, “Ochsner and DeBakey reported a series of 3,047 collected cases 


of primary carcinoma of the tongue... . 


should have read, “‘3,047 col- 


lected cases of primary carcinoma of the lung.” 
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PREOPERATIVE AND POSTOPERATIVE TREATMENT OF 
THE TOXIC THYROID* 


Freperic E. SANFORD, M.D.7 
WILLIAMSPORT, PENNSYLVANIA 


HE preoperative and postoperative 

treatment of the toxic thyroid patient 

which includes hyperthyroidism, both 
primary and secondary, Grave’s disease, 
exophthalmic goiter, toxic diffuse goiter 
and toxic nodular goiter, is a fascinating 
subject. Its historical development dates 
back many centuries probably as early as 
1000 A.D. In 1170, Roger, at the University 
of Salnero, Italy, prescribed ashes of sponge 
and seaweed for goiter, however, the first 
operation was performed about the year 
1000. Writing in 1271, Marco Polo said of 
the inhabitants of one of the countries he 
visited: ““They are in general afflicted with 
tumors in the throat occasioned by the 
nature of the water which they drink.” All 
through the centuries, until the present 
time, the treatment has varied consider- 
ably, and the story of its development is of 
great interest. The contributions of Kocher, 
C. H. Mayo, Plummer, Crile and Marine, 
who were pioneers in the study of the 
thyroid, are responsible for our present 
knowledge of the subject. A short resume 
of the history will not only be entertaining 
and enlightening concerning the develop- 
ment and treatment of the condition but 
also reveal that much may yet be learned 
about this important subject. 


HISTORY 


According to Hegner,! the early treat- 
ment of goiter filled many pages, from 
transfixing with shoe laces and permitting 
the ligated masses to slough—this being 
practiced by Roger Trugardi in 1170—to 
the cure by the King’s touch which was 
practiced from 1100 to 1600. Andre Du- 
laurens claimed that his King, Heindriche 


Iv, cured about 1,500 persons annually. 
A western Arabian of Cordova, Spain, by 
the name of Albucasis, is credited to be the 
first to operate for goiter. This was done as 
stated about the year 1000. Various at- 
tempts were made at thyroid surgery 
throughout the intervening years and 
Hedenus of Dresden, in 1821, recorded six 
successful operations for extensive thyroid 
disease. His record was not excelled for 
almost seventy years. Kocher studied the 
gland from an anatomical standpoint and 
did much for thyroid surgery. In 1874, he 
did his first total extirpation on a girl 
eleven years of age. A few weeks later she 
developed marked changes in character, 
became dull, sluggish and sullen. After 
Reverdin reported, in 1882, on two cases 
of myxoedema ex-extirpatione gland thy- 
roideae, Kocher examined 101 of his cases 
and took a decided stand against extirpa- 
tion and it was many years before he per- 
formed a bilateral resection. 

The description of hyperthyroidism or 
exophthalmic goiter by Parry (1787), Grave 
(1835), and Basedow (1840), and of hypo- 
thyroidism or myxoedema by Curley 
(1850), Gull (1875), and Ord (1877) empha- 
sized the mysterious importance of the 
thyroid gland. Moritz Schiff, a Geneva 
physiologist, in 1856-1884, made his experi- 
ments on the effects of the excision of 
thyroid in dogs, the prevention of these 
effects by thyroid grafts and by injection 
or ingestion of thyroid juices. Because of 
these experiments he is considered a pioneer 
of the doctrine of internal secretion and a 
prophet of thyroid therapy. Coindet, in 
1820, was the first to show that iodine was 
of value in thyroid disorders and in 1850, 


* From the Guthrie Clinic, Robert Packer Hospital, Sayre, Pennsylvania. ¢ Dr. Sanford is now a Lieut. Colonel 
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Chatin presented evidence that iodine 
would prevent endemic goiter. In 1868, 
Trausseau gave tincture of iodine instead 
of tincture of digitalis to a patient with 
exophthalmic goiter by mistake. AII toxic 
symptoms promptly subsided but he 
thought this was an exception rather than 
the rule and cautioned against its use in 
Graves’ disease. Eugene Gley, of Evipal, 
professor of physiology in the Paris faculty, 
in 1889, demonstrated the existence of 
iodine in the thyroid gland and the blood. 
Kocher, in 1904 and 1gII, noticed unto- 
ward effects in the use of iodine and advised 
against its use and, because of his wide 
influence, the drug fell into disrepute. 
Plummer is given the credit in America for 
calling attention to iodine in the treatment 
of exophthalmic goiter. 


PHYSIOLOGY AND CHEMISTRY 


To understand the physiology and chem- 
istry 1s almost essential to treat the con- 
dition scientifically. Marine? has done much 
to clarify this, but there still remains many 
gaps which require further research. Pos- 
sibly in ten more years a part of the present 
information will be discarded as obsolete. 
The greatest advances in the last decade 
have been in the chemistry of thyroxin and 
the interrelationship of the thyroid with 
other organs of internal and external secre- 
tion. Ancestrally speaking, the thyroid be- 
longs to the alimentary tract. Its functional 
activity may be increased or decreased with 
tremendous capacities as indicated by 
changes in weight, microscopic appear- 
ances, iodine content and blood supply. It 
has been demonstrated that hyperplasia of 
the gland indicates hyperactivity but not 
necessarily hyperfunction. Its chief roll in 
metabolic physiology is to increase the 
oxidative processes in the body. The nor- 
mal human gland weighs from 20 to 25 Gm. 
and its maximum iodine store is from 20 to 
25 mg. (the average normal being 10 to 
15 mg.). An interesting factor is that there 
is a seasonal variation in the iodine storage 
which is lower in early spring and higher 
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in the late summer. The fetal thyroid 
readily stores iodine given to pregnant 
mothers. It is the only organ capable of 
elaborating the iodine containing hormone; 
however, iodine is present in the anterior 
pituitary and in the ovary in significant 
amounts, but owing to the close relation- 
ship now known to exist between these 
three glands its presence could be of thy- 
roidal origin. 

Thyroxin (C,;H,,O,NI,) or tetraiodo- 
thyronine, was extracted by Kendall in 
1916. The mother substance of thyroxin is 
I-tyrosine. Thyroxin appears to be only 
the active chemical group of the true 
hormone which is probably iodothyro- 
globulin. According to Oswald, there are 
slight but definite pharmacological differ- 
ences between thyroxin and _iodothyro- 
globulin. Harrington has estimated that, on 
an average, 40 per cent of known thyro- 
iodine is in the form of thyroxin and 60 per 
cent as di-iodotyrosine. Di-iodotyrosine is 
a stage in the synthesis of thyroxin in the 
thyroid. This synthesis of thyroxin re- 
quires hours while the storage of iodine is 
almost instantaneous. The form in which 
iodine is stored is not known. The most 
characteristic physiological effects of iodo- 
thyroglobulin or its active chemical group 
thyroxin is, that it increases, after a latent 
period of two hours or more, the oxidation 
in the body of proteins, fats and carbo- 
hydrates and that it also increases the 
excretion of certain minerals notably cal- 
cium and magnesium. The means by which 
thyroxin increases the metabolism in the 
cells is unknown. The relation of thyroid 
to antibody immunity shows no direct 
association, however, the lowering of iodine 
store and the tendency to thyroid hyper- 
trophy in many infectious diseases indi- 
cates that the thyroid is an important 
indirect factor in resistance of infections. 
A diet rich in proteins and fats increases 
the rate of discharge of thyroxin, and 
thyroid activity is more necessary in the 
oxidation of fats and proteins than for car- 
bohydrates. The experiments of Bauman 
and Hunt demonstrated that thyroid secre- 
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tion was necessary for the specific dynamic 
action of foods. 

In discussing the relationship of the 
thyroid to the pituitary gland one notices 
that the anterior pituitary gland is the 
master gland and controls the functional 
state of the thyroid, sex glands, adrenals, 
and other organs. Since the thyroid en- 
larges during menstruation, pregnancy and 
the increased frequency of goiter during 
puberty, pregnancy and the menopause, it 
shows that there is a definite thyroid-sex 
gland relationship. The thymus involutes 
more rapidly after thyroidectomy, there- 
fore, it must play a factor in the control of 
this gland. Bodansky believed that the 
thyroid hormone promotes glycogenolysis 
and that it is because of this action the 
hypoglycemic action of insulin is increased 
after thyroidectomy and decreased by thy- 
roid feeding. This gives its pancreatic re- 
lationship. Experimentally, it has been 
confirmed that prolonged thyroid feeding 
greatly reduces the glycogen store in the 
liver. The thyroid hormone also increases 
the irritability of the sympathetic nervous 
system, or sensitizes in some way the 
tissues innervated by it so that they are 
more susceptible to stimulation by epi- 
nephrine. The adrenal cortex and sex 
glands acting through the anterior pitui- 
tary normally exercises some regulatory or 
inhibitory control over thyroid function. 
When this control is sufficiently depressed 
or withdrawn the activity of the thyroid is 
temporarily increased. Improved water 
elimination in certain forms of nephritis 
by the administration of dessicated thy- 
roid, and more recently thyroxin alone or 
combined with parathyroid extract, shows 
its kidney relationship. It is used particu- 
larly in lipoid nephrosis. There is no 
explanation except the possibility that 
these drugs increase the mobilization and 
excretion of calcium. 

The sequence of events as Bard? stated 
them from his recent review of the liter- 
ature, is that “‘the fundamental biological 
significance of the gland seems to lie in its 
function of aiding the organism in adapta- 
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tion to changing environment—external 
and internal such as climacteric alterations, 
dietary changes and such epochs of special 
stress a puberty and pregnancy.” 


CLASSIFICATION 


In order to clarify the subject of goiter, 
the Committee on Classification of the 
American Association for the study of 
Goiter has recommended a clinical classi- 
fication. This classification has recetved 
widespread adoption by the profession 
and is as follows: 

A. Non-toxic Diffuse Goiter. This in- 
cludes the adolescent goiter and colloid 
goiter. Its treatment consists mainly of 
prophylactic iodine twice a year and at 
times thyroid extract or thyroxin alone 
with the iodine. Surgery is rarely indicated 
in this type except for cosmetic purposes. 

B. Diffuse Toxic Goiter. This type of 
goiter appears ten years earlier than the 
nodular group. It includes the so-called 
exophthalmic goiter, Basedow’s disease 
or Graves’ disease. Its etiology is unknown. 
It is not endemic and is associated with the 
full grown picture of hyperthyroidism. 
The treatment for this type is surgery. 

C. Nodular Toxic Goiter. This is the 
type that usually shows extensive cardiac 
damage. In many cases they are poor 
operative risks yet surgery is the method 
of choice for treatment. 

The treatment as set forth in this paper 
has to do with the diffuse toxic and nodular 
toxic types which need much study and 
preparation before surgery can be safely 
attempted. 


SYMPTOMATOLOGY 


The symptomatology of the toxic thyroid 
may be roughly divided into primary and 
secondary hyperthyroidism. The primary 
hyperthyroid cases are those which include 
the exophthalmic goiter, and occurs usually 
early in the third decade. The onset is 
sudden. These patients may show signs 
of exophthalmos and have a definite stare, 
however, this is not always a true sign. 
Hyperirritability, emotional instability, mn- 
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creased heat elimination, nervousness, pur- 
poseless movements, tremor of the hands, 
weight loss with increased appetite, short- 
ness of breath, palpitation and tachycardia 
are the cardinal symptoms. If a patient 
early in the third decade of life shows 
these cardinal symptoms, one can be 
almost sure that they are dealing with a 
case of primary hyperthyroidism. The 
development of eye changes and the 
tendency for the unrecognized and un- 
treated goiters to develop gastric crises, 
coma and death differentiate primary 
hyperthyroidism from the secondary hy- 
perthyroidism due to adenoma. 

Secondary hyperthyroidism which in- 
cludes toxic adenomas has a more insidious 
onset; 60 per cent of patients are over 
sixty years of age. There is also evidence 
of definite cardiac damage with cardiac 
enlargement, shortness of breath, palpita- 
tion and tachycardia. They, too, have an 
increased heat elimination, weight loss, 
nervousness, tremor and definite fatigue. 
Any patient falling into any one of these 
two groups should be given thorough study 
because surgery will undoubtedly be the 
method of choice in treating these unfor- 
tunate individuals. Many mistakes have 
been made in confusing this condition 
with heart disease, hypertension, neurosis, 
pulmonary tuberculosis, acute abdominal 
states and certain apathetic conditions. 

The various methods in common use to- 
day to determine the extent of toxicity and 
also the degree of damage done by this tox- 
icity are definite guides in the preoperative 
treatment. These tests include fourth hour 
temperature and pulse readings, complete 
blood count, blood cholesterol, urea nitro- 
gen and sugar determinations, complete 
urinalysis, electrocardiogram, roentgenog- 
raphy, laryngoscopic examinations, blood 
pressure, frequent weight readings, basal 
metabolism rates, compliment fixation 
tests for syphilis and other less frequently 
used tests such as the hippuric acid test 
for liver damage. A correct analysis of the 
data obtained by these foregoing tests 
together with the therapeutic use of iodine 
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and daily observations of the patient 
decide whether or not the patient is one 
who requires surgery and one who will be 
a safe operative risk. 

To be able to diagnose a condition is 
probably the most important phase of 
medicine but often times the literature is 
much too voluminous in the clinical 
aspects of the disease and too little is 
said of treatment, at least proper treat- 
ment. This is true of the toxic thyroid. 


PREOPERATIVE TREATMENT 


The proper care of the toxic thyroid must 
begin with the general practitioner who 
usually first sees the patient. He must be 
on the alert because many of the patients 
show very little signs and symptoms. When 
he has made the diagnosis he must be frank 
with the patient concerning the proper 
course to take for future treatment. He 
should not be an alarmist but must be 
firm enough to convince the individual 
that the advice of a specialist must be ob- 
tained. No preliminary medication should 
be given except possibly mild sedatives 
and advice about proper diet and rest nor 
should any medication containing iodine 
be given. The physician’s next step should 
be to select a good surgeon, one who is 
considerate and one who operates in the 
most pleasant surroundings. This is dis- 
cussed thoroughly with the patient and 
this discussion should be such that the 
individual will have a feeling of confidence 
before he has been definitely referred to a 
clinic for future study. An early appoint- 
ment should then be made so that the 
patient does not have time to fret and 
worry. A personal letter of introduction 
often helps because the patient will feel 
that there is something in common be- 
tween the referring physician and the 
specialist group. 

Conklin‘ claims that to carry out suc- 
cessfully a program which gives the pa- 
tient psychic support and keeps emotional 
upsets at a minimum in the preoperative 
care, it is highly desirable that this prepa- 
ration be confined to a small group of 
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experienced men who have charge of all 
patients with this disease. He believes also 
that the preoperative preparation of the 
goiter patient can best be directed by a 
small group of men with the co-operation 
of the surgeon in charge of the case. The 
close co-operation of an experienced in- 
ternist with the surgeon in the original 
examination of the patient, in the diag- 
nosis and evaluation of the degree of 
hyperthyroidism, during the preoperative 
regimen and in making the decision as to 
when surgery can most safely be performed 
is most desirable, in fact, the internist 
can usually spend more time in the direc- 
tion of the details of the goiter patient’s 
preparation and thus is better fitted than 
the surgeon to have major charge of the 
preoperative management. 

Even though a complete history is 
imperative, the original history may be 
only cursory and can be completed at 
subsequent visits so that the patient is 
not unduly tired or excited by this or a 
thorough physical examination. The his- 
tory should include the age at which the 
patient first noted the goiter, and the 
elucidation of the symptoms of toxicity 
and their duration is also important. 
Weight loss in spite of a good appetite is 
also important to elicit. One must also 
determine whether or not iodine has been 
taken, how much and over how long a 
period of time this medication was given. 
If the patient has improved under iodine 
therapy, it is important evidence of the 
toxicity of the gland. Reassurance is a 
prime essential in the goiter patient and 
at the original examination the patient 
should be given encouragement, assured 
as to the ultimate outcome and told just 
what studies are to be carried out and the 
reasons for these studies. Conklin‘ also 
states that this resume of the coming ex- 
amination will aid greatly in obtaining 
the maximum co-operation and the mini- 
mum psychic upset caused by encounters 
with unfamiliar procedures. The patient is 
carefully admitted without delay. As soon 
as the patient is comfortably situated no 
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more is done that day. The routine orders, 
such as complete blood count, urinalysis 
and fixation tests, are ordered for the fol- 
lowing morning. If the patient is not too 
nervous, the breakfast is delayed and a 
basal metabolic rate determined. This 
should be spoken of as the “breathing 
test” and the details of the procedure out- 
lined so that it will not alarm the patient. 
This may be delayed until the second 
morning when possibly a more accurate 
test can be obtained because the first 
night in the hospital may be a restless 
one, thereby giving an untrue reading. 
The metabolic rate should be repeated the 
following day. The usual house diet is 
ordered for the first few days. A fasting 
blood sugar, also a blood urea nitrogen 
and blood cholesterol determination are 
made in the first few days. After the basal 
rates are obtained, such examinations as 
the routine larynx examination is made 
by the laryngologist who also makes sure 
no upper respiratory infection is present. 
Because of the danger of injuring the 
recurrent laryngeal nerve causing vocal 
cord paralysis, it is always advisable to 
know whether or not the vocal cords are 
in good condition before operation. If a 
substernal thyroid is suspected, a roent- 
genogram is made to determine the extent. 
It is wise in most cases to have the cardi- 
ologist examine the heart muscle and take 
an electrocardiogram but this is not neces- 
sary in every case. Any other laboratory 
tests that are necessary are made at this 
time. From this information the patient 
is put on a fairly strict routine that must 
be carried out from day to day. 

Iodine plays the most important réle in 
preoperative therapy. Under no circum- 
stances should it be given unless operation 
is anticipated or agreed upon because of 
the false security it may give the patient 
and deleterious effects it may have upon 
the gland itself. Marine and Plummer are 
responsible for establishing order where 
chaos previously prevailed with regard to 
the successful cure of hyperthyroidism. 
In 1912, Marine® claimed that the use of 
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iodine would temporarily cause a reversion 
of the hyperplastic gland to the colloid 
state and with it a short respite in the 
toxic symptoms. During this time surgery 
could be done with comparative safety. 

Remington’ stated that the normal 
thyroid gland contains about 10 mg. of 
iodine at a concentration of 40 mg. per 
cent by weight. This is found principally 
in the colloid, according to Van Dyke.® 
The normal iodine content of human blood 
is about 12 micrograms per cent; this 
means that the normal blood contains 
about 120 parts of iodine per billion. 
Curtis’ has shown that the blood iodine 
as a rule is increased in patients with 
hyperthyroidism, however, about 10 per 
cent of the determinations may fall within 
the higher normal range. The average 
increase to 27 micrograms per cent Is 
greater in patients with diffuse hyper- 
plastic goiters, with or without exoph- 
thalmos, than with toxic nodular goiters, 
the average in the latter being 22 micro- 
grams per cent. The increase is accentuated 
by menstruation and pregnancy. 

Kolnitz and Remington’? have shown 
that there is a correlation between the 
season of the year and the weight and total 
iodine content of the thyroid. The summer 
glands are both heavier and richer in 
iodine but the percentage of iodine remains 
practically constant. 

After iodinization with Lugol’s solution 
or any form of iodine thus far investigated 
there ensues a sharp increase in the hy per- 
iodenia (Curtis).° This increase is prin- 
cipally in the organic fraction and is due 
to the medication, while there is a decrease 
in the alcoholic insoluble organic fraction. 
Thus the circulating thyroid hormone is 
presumably lessened. Iodine and thyroid 
function are inseparably related since the 
thyroid is the principal storehouse of 
iodine. 

Curtis and Puppel!! have shown that 
the utilization of iodine to form thyroid 
hormone is thus an integral part of the 
thyroid activity. As a consequence the 
metabolism of iodine becomes of funda- 
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mental significance in the investigation of 
thyroid physiology and of the changes in 
function incident to the development 
of thyroid disease. The above authors also 
bring out four features of metabolism of 
iodine in exophthalmic goiter: first, the 
thyroid gland iodine is decreased in un- 
treated cases; second, the blood iodine is 
usually increased in untreated cases; third, 
the urinary secretion of iodine is usually 
increased; and fourth, exophthalmic goiter 
presents an increased negative iodine 
balance. Patients with toxic nodular goiter 
present an even greater negative iodine 
balance due to a greater urinary excretion. 
Nevertheless, the excretion of iodine in 
the feces and sweat is greater in exoph- 
thalmic goiter. 

Immediately following thyroidectomy, 
a rise in the blood iodine of non-iodinized 
patients occurs. There is usually a fall in 
the level following thyroidectomy on pa- 
tients treated with Lugol’s solution or 
some iodine preparation. The blood iodine 
then remains irregularly increased as long 
as postoperative iodine is continued., Sub- 
sequent to an adequate thyroidectomy for 
hyperthyroidism and the cessation of post- 
operative iodine, the blood iodine even- 
tually decreases to a low normal level. 
This blood iodine relationship of exoph- 
thalmic goiter is similar to that of toxic 
nodular goiter. Two evidences then of 
iodine deficiency are thus demonstrated 
in patients with hyperthyroidism, first, 
the decreased iodine content of the thyroid 
gland, and, second, the increased loss of 
iodine in the urine. Further evidence of the 
deficiency is shown by the usual response 
to iodinization which is really a form of 
replacement therapy. Means and Lerman’” 
stated that the clinical facts regarding 
iodine in thyrotoxicosis is that, it produced 
an altogether characteristic and specific 
response which consists of an amelioration 
of symptoms and a drop in metabolic rate. 
This response will occur at any state of the 
disease. It also appeared that the re- 
sponse had no relation to the duration or 
direction of progress of the disease but 
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merely acted as a check on the intensity 
of its symptoms. 

These clinical facts are consistent with 
the theory that in the toxic thyroid, the 
thyroid allows the escape of thyroxin to 
precede at an excessive rate and the cells 
of the gland hyperfunction in consequence. 
It is suggested then that iodine sets up a 
temporary barrier to this excessive outflow 
and checks the leakage of thyroxin from 
the gland. The known facts of iodine 
and thyroxin content of the blood, urine 
and gland bear out this theory. Means and 
Lerman’ also believe that refractiveness 
to iodine is apparent and not real and that, 
if the truth be known, those patients in 
whom iodine has no effect are already 
iodinized. Curtis? also stated that by 
investigating this iodine metabolism it is 
becoming possible to leave the earlier 
empiricism and to adopt a more scientific 
technic of the use of iodine in both the 
treatment and prevention of thyrotoxicosis. 

The form in which iodine is used is of no 
particular importance because it is active 
in any form provided the minimum effec- 
tive dose or more is given. Plummer?® 
introduced iodine in the form of Lugol’s 
solution in 1922 and this is probably the 
most commonly used preparation today. 
The average dose is minims 5 to 20 (.3 cc. 
to 1.2 cc.) three times a day and Guthrie 
and Conklin"! use from 10 to 15 minims 
(.6 cc. to 1 cc.) according to the toxicity 
of the case at hand. The response to 
ethyl iodide and potassium iodide is 
essentially the same as that of Lugol’s 
solution. The potassium iodide is given in a 
saturated solution, 10 minims (.6 cc.) 
three times daily. Iodine may be given by 
mouth, rectum or vein and is equally 
effective in all three routes. Jones recom- 
mended intravenous iodine in the form of 
sodium iodide because it can be pushed 
faster in cases of thyroid storm and in 
those cases showing gastrointestinal symp- 
toms which would be aggravated with the 
drug by mouth. 

Wetherell and Groat" advised that when 
iodine is administered over long periods of 
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time, its administration should be inter- 
rupted for a week or ten days every four 
to six weeks. 

When iodine is intensively administered 
to a patient with hyperthyroidism, pre- 
viously untreated with iodine, a marked 
clinical remission in the course of the 
disease is noted in seven to ten days and 
usually continues for two or three weeks. 
It is during this clinical remission that 
operation should be performed, because it 
has been definitely demonstrated that the 
mortality rate has been reduced to prac- 
tically nil if surgery is done at this time. 
Poste” claimed that there are three things 
to watch for when giving iodine: first 
the slowing of the pulse rate; second, the 
amelioration of symptoms; and third, the 
hardening of the thyroid. If these three 
things occurred there will undoubtedly be 
a drop in the basal metabolic rate and the 
operation will be safe. 

Goetsch* stated that if operation is not 
done during this remission, the patient 
often relapses into a state of clinical ex- 
acerbation in the course of one, two or 
three months and a condition of un- 
controllable hyperthyroidism may result. 
Spontaneous hyperthyroid crisis which 
occurs occasionally in the course of the 
disease may be controlled by large doses of 
iodine, but when a crisis occurs as a result 
of the incorrect use of iodine, the further 
administration of iodine, even in greater 
amounts, is ineffectual and the patient 
may die. 

Many individuals take iodine without 
the advice of the physician and because 
of this Guthrie! stated: public 
should be warned of the great danger in 
the self administration of iodine for the 
treatment of goiter, and physicians should 
have a clear understanding of the types of 
goiter that are amenable to the iodine 
treatment and of the danger which attends 
its incorrect use.” 

A false impression may be obtained in 
stating the number of days required to 
prepare a patient properly, however, in a 
series of 100 cases selected from the files 
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of the Guthrie Clinic during the years 
1938 and 1939, eleven days was the aver- 
age. A few patients were ready in less time 
and a large number required as long as 
two to three weeks. This clinic has spent 
as long as seven or eight weeks to make the 
patient safe for operation, therefore, no 
definite time limit should be set. The sub- 
ject of rest should be thoroughly outlined 
for the aged, those with severe toxicity 
and those showing cardiac decompensa- 
tion. The patient is awakened about 7 A.M. 
and breakfast is served. The patient should 
then stay in bed until about 10 a.M., when 
he is allowed out of bed for about one hour. 
This gives plenty of time to rest awhile 
before having dinner. The afternoon is 
broken up by allowing activity for two 
hours sometime in the mid-afternoon. 
The patient is again put to bed for rest 
before the evening meal and made to stay 
for the balance of the evening until time 
to retire. This should not be later than 
9 p.M. A large number of patients, who do 
not show cardiac decompensation, and 
are younger and have a mild or moderate 
degree of toxicity, are allowed to be up 
and about as they desire. This added 
freedom seems to benefit them more than 
the bed rest routine. If sleep is difficult, a 
mild sedative, such as, sodium bromide 
gr. 15 (1 gm.), phenobarbital gr. 114 (.13 
gm.), seconal gr. 114 (.13 gm.), amytal gr. 
114 (.13 gm.), or nembutal gr. 114 (.13 gm.) 
¥ may be used. In more severe cases mor- 
phine sulfate gr. 144 (.o11 gm.) may have 

to be given at bed time, however, this 

should not be carried out over a long 

period of time because of the danger of 

addiction. If the patient shows extreme 

restlessness during the day, a mild sedative, 

such as elixir of phenobarbital drachms 1, 

(4 cc.) three or four times during the day, 

may be helpful. If the patient does not 

tolerate the phenobarbital, 10 gr. (.66 gm.) 

doses of sodium bromide may be given 

instead. When various tests are to be 
performed, such as basal metabolism rates 
and tests on the fasting blood they should 
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be explained to the patient so that he will 
not be made unduly nervous by them. 

Rest is probably one of the most impor- 
tant parts of the treatment especially in 
those patients showing cardiac damage 
because it helps to build up a definite 
cardiac reserve. Noland and Payne’ claim 
that this cardiac reserve should really be 
the first concern in preoperative prepara- 
tion. They recommended sodium bromide 
or one of the barbituates, however, they 
warned that the barbituates, in elderly 
patients and those with psychological 
tendencies and in the emotionally unstable, 
may produce a maniacal outburst. If this 
is suspected, morphine should be given and 
should also be given to those patients who 
are on the verge of crisis or delirium. 

The diet should be of high caloric con- 
tent, mainly carbohydrates. These carbo- 
hydrates help to safeguard the liver 
through glycogen storage. Means, Hertz, 
and Lerman” claim that excess protein 
in the diet is undesirable because of its 
specific dynamic action—it raises the 
metabolism. There is no specific indication 
for fat and may be given to whatever 
extent the patient demands. Soskin and 
Musky*! reported the case of a patient 
treated on a high fat diet because the 
patient refused operation. This diet con- 
sisted of 2,790 calories made up of 230 Gm. 
of fat, go Gm. of protein and go Gm. 
of carbohydrates. This patient showed 
marked improvement. This is the report 
of only one case and is not generally 
recommended. Vitamin B in the form of 
yeast or some other preparation may be 
given routinely. It is of value in improving 
the general nutrition because it helps to 
increase the appetite. The diet used at the 
Guthrie Clinic is a balanced one containing 
sufficient carbohydrates to insure an ade- 
quate glycogen reserve and at times is 
strengthened by advising the patient to 
eat plain rock candy. 

Patients with diabetes mellitus have 
definitely been made worse by their toxic 
thyroid, and insulin must be used to a 
greater degree than in a case of uncom- 
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plicated diabetes. The amount of insulin, 
of course, should be determined by frequent 
fasting blood sugars and frequent urin- 
alysis. Rudy, Blumgard, and Berlin”? 
recognized the fact that diabetes mellitus 
was aggravated by thyrotoxicosis and 
benefited by myxedema. These men also 
stated that a severe case of diabetes 
mellitus which was not controlled ade- 
quately by application of usual therapeutic 
measures was somewhat relieved by a total 
thyroidectomy, however, they do not 
advise this routinely for diabetes mellitus. 
The daily fluid intake should be at least 
3,000 to 3,500 cc. This may be taken by 
mouth if well tolerated. In toxic cases 
5 per cent glucose in normal saline given at 
the rate of 60 drops a minute is of great 
value in rebuilding the depleting glycogen 
reserve of the liver and replacing the 
rapid loss of fluid by skin and respiration. 
This glucose should not be given continu- 
ously in normal saline because of the 
danger of producing edema. Frequent 
blood chloride determinations should be 
of help in this respect. Another cause of 
edema which may be confused with too 
much chloride intake is protein deficiency. 
This may be determined by the serum 
globulin albumen ratio. If it is a protein 
deficiency, small frequent blood or plasma 
transfusions should be given. Fluids and 
glucose should be pushed to a greater 
extent several days prior to the anticipated 
day of operation in order doubly to protect 
the patient against dehydration and liver 
necrosis which may follow immediately 
after surgery. As a matter of academic 
interest only, Thomas and Alexander?® 
state that the concentration of protein in 
the cerebral spinal fluid is within the lower 
limits of normal in most cases of exoph- 
thalmic goiter and usually shows a marked 
increase with association in gain in weight 
and reduction in basal metabolism follow- 
ing a subtotal thyroidectomy. This, of 
course, plays no active part in the pre- 
operative treatment of this condition. 
After the first World War some believed 
that diathermy and ultraviolet rays could 


Sanford—Toxic Thyroid 


American Journal of Surgery 317 
alleviate the symptoms of hyperthyroidism 
in the same way as roentgen therapy, how- 
ever, Jackson,”* in 1930, definitely stated 
that physical therapy has a definite place 
in medicine but not in the treatment of 
goiter. 

The laboratory plays an important part 
in the diagnosis and treatment of most 
diseases and toxic goiter is no exception. 
The information thus obtained acts as a 
safe guide to treatment. Plummer” did 
extensive blood studies in 1918, such as 
hemoglobin, red and white blood cell 
counts and complete differentials, but 
found only one significant fact and that 
was a mononucleosis. Mahon* studied 
patients prior to operation, at the highest 
level of their postoperative reaction and 
again in three weeks but could draw no 
definite conclusions. He did bring out the 
fact that the sedimentation speed indi- 
cated the degreee of toxicity and that it 
was particularly helpful to control thera- 
peutic effects or a treatment, especially 
roentgen irradiation. This test is used very 
little routinely. 

Another popular test is the blood choles- 
terol. determination. It is low in toxic 
thyroid states and is brought to a normal 
level partly by preoperative treatment but 
chiefly by subtotal thyroidectomy. Hurx- 
thal?’ stated that the blood cholesterol 
determination is of distinct but limited 
value in the diagnosis of hyperthyroidism. 
The lowest values are found in those 
patients in or near a thyroid crisis. Hurx- 
thal® also stated that the value in all types 
of exophthalmic goiter is lower than in 
toxic adenomatous goiter. Recurrent hy- 
perthyroidism is associated with cholesterol 
values that are almost as low as those in 
exophthalmic goiter. McElroy, Schuman, 
and Ritchey® made the statement that 
while there is a general tendency for the 
cholesterol values to be low in hyper- 
thyroidism, they could not demonstrate 
any definite inverse relationship between 
the degree of toxicity as measured by the 
basal metabolic rate and the serum choles- 
terol level. 


4 


31 8 American Journal of Surgery 

Various other laboratory procedures 
such as complete urinalysis, fasting blood 
sugar determinations, blood urea nitrogen, 
fixation tests and serum-albumen ratio, are 
used mainly to determine the general con- 
dition. of an individual and guide only the 
supplementary treatment of hyperthyroid- 
ism in case any of these tests should show 
abnormalities. 

Very little will be said about the basal 
metabolic rate because most all agree as 
to its necessity in diagnosis and in the 
progress of treatment. It is not an absolute 
criterion as to the patient’s general condi- 
tion but should be correlated with subjec- 
tive and objective symptoms as well. In 
the preoperative preparation, it is hoped 
to decrease the metabolic rate to a figure 
somewhere near or within the normal 
limits of plus 15 to minus 14. One reading 
alone should not be relied upon but the 
first reading should be followed by a second 
the following morning. No test will be 
altered as much as the basal metabolism 
rate by such things as nervousness, fright, 
suspense, and fever, therefore, the patient 
should have a complete explanation of 
how it is done. It should be referred to as 
the “breathing test” and the patient told 
that several will be taken during the course 
of the preoperative preparation. On the 
morning of the test, the patient should not 
be allowed breakfast and should be taken 
to the metabolism room on a carriage with 
as little effort as possible expended. It 
should be repeated every four or five days 
and if the treatment is adequate and 
proper, a gradual drop will be noted. The 
breathing test may also take part in the 
anoci-association which will be spoken of 
later. Jackson* stated that the metabolic 
rate is not an index of the risk of operabil- 
ity but it gave diagnostic evidence of the 
presence or absence of hyperthyroidism. 
The test may furnish valuable information 
to the surgeon if it is made by a reliable 
machine, a reliable technician and under 
proper conditions. Goldberg*! suggested 
that a consideration of the circulation 
time and blood cholesterol in addition to 


Sanford—Toxic Thyroid 


DECEMBER, 1943 


the conventional metabolic test afforded 
a more accurate and balanced interpreta- 
tion of the state of thyroid function than 
dependence on one method alone. To show 
further that the basal metabolism rate 
should be considered secondarily, Andrus 
and McEachern*? may be quoted as fol- 
lows: ““The beneficial effect of iodine upon 
the clinical disease is primarily upon the 
thyroid gland and only secondarily upon 
the metabolic phenomena resulting from 
the excessive thyroid secretion.” There- 
fore, before an attempt is made to interpret 
the results of metabolic studies the surgical 
and medical staff should be thoroughly 
versed in clinical studies of thyroid disease. 

The management of the thyroid heart 
should be mentioned in preoperative treat- 
ment. The heart may show anything 
from a mild tachycardia to decompensation 
with marked arrhythmia. Ruddock and 
Toland** stated that digitalis should be 
used only in those cases that show decom- 
pensation and not in the compensated 
ones. Noble and Chen* pointed out that 
digitalis is useless in thyrotoxic tachy- 
cardia unless cardiac failure is present. 
Thevetin injected intramuscularly in the 
dosage of three to nine cat units has been 
suggested to subdue the cardiac activity 
during the preoperative period. The Eggles- 
ton method of dosage for complete digitali- 
zation is the usual standard method. A 
rough easy modification as given by Rud- 
dock and Toland** is .2 gr. or .o1 Gm. of the 
powdered leaf per pound of body weight. 
This gives the theoretical total amount for 
complete digitalization. This should be 
done only if no digitalis has been given for 
ten days. If the patient has received 
digitalis in the preceding ten days, the 
total calculated dosage should be reduced, 
the amount of digitalis retained allowing 
an average of 2.2 gr. excreted each day. 
If this cannot be done then the total 
dosage is reduced to 75 per cent and the 
Eggleston method followed. Quinidine sul- 
fate is best given on the third or fourth 
postoperative day and will be mentioned 
later. Anderson® made no attempt to use 
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it preoperatively. From the cardiac stand- 
point, the time to operate is when all signs 
of decompensation have disappeared which 
is usually seven to ten days after complete 
digitalization. To wait longer may again 
subject the individual to those influences 
that caused the original decompensation, 
namely, thyroid dysfunction. 

Roentgen therapy has no place in pre- 
Operative preparation and should not be 
used where surgery is contemplated. It 
has its place in treating inoperable cases 
and certain selected cases, especially where 
operation is refused. Grier*®* believed that 
it might be used in intrathoracic goiters 
with or without hyperthyroidism if opera- 
tion is considered inadvisable. The irradia- 
tion may reduce the size of the gland and 
relieve pressure symptoms. 

After placing the patient on the fore- 
going routine and having completed the 
laboratory studies, when is the patient 
ready for operation? According to Thomp- 
son and associates*’ two main factors 
influence operative mortality and they are 
the condition of the patient and the skill 
of the surgeon. These principles appear 
very fundamental but require thought. 
Experience is the answer. No well managed 
clinic will hurry operation or employ 
unskilled operators. There are all degrees 
of hyperthyroidism, from the mild case 
to the case with impending crisis or where 
crisis has already occurred. For this reason 
each patient is an individual problem. 
Lahey,®* in 1937, reported on 13,000 cases 
with 15,200 operations. In this series there 
were I11 deaths; 40 per cent died of 
thyroid crisis, 10 per cent of cardiac 
conditions, 10 per cent of embolism and 
the remaining died of carcinoma and 
unrelated conditions. He also believed 
that when a thyroid crisis eventuated, 
some other factors have become involved 
as indicated by the frequent and quite 
sudden occurrence at this time of a differ- 
ent group of symptoms; namely, vomiting, 
diarrhea, and temperature elevation 105 
to 106°F. These other factors have to do 
with liver effects because of the low glyco- 
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gen found in patients dying with hyper- 
thyroidism and by the fact that these 
individuals are so often dramatically bene- 
fited by the constant use of measures 
combating lowered liver function, in- 
travenous glucose and fluids. Many sur- 
geons do not agree with Lahey who 
advises operation if there is no improve- 
ment after three or four weeks’ preparation. 
Most men agree that where the symptoms 
are becoming more intense, immediate 
operation is necessary. Lahey® further 
stated that any patient with cardiac 
damage shown by mild failure or cardiac 
arrhythmia should be operated upon im- 
mediately without preliminary preparation 
by non-operative measures, and that in 
almost all cases one can promise relief 
from incipient heart failure, a striking 
increase in cardiac capacity as related to 
suspended activity. By giving quinidine 
for a few days after the patient has been 
freed of the hyperthyroidism by operation, 
there is a restoration to normal cardiac 
rhythm in over 70 per cent of the cases. 
All men do not agree with this train of 
thought. 

In cases of pregnancy and diabetes it is 
wise to consider immediate operative 
intervention because of the danger of 
crisis as these conditions are allowed to 
advance. If crisis is threatening in severe 
hyperthyroidism, early surgery may be 
advisable. The alternative is to evaluate 
early signs and give 40 to 60 minims of 
5 per cent glucose in distilled water in- 
travenously per minute, day and night, 
together with 50 per cent glucose so 
that the individual will receive from 400 
to 600 Gm. of glucose in twenty-four hours. 
Where vomiting and delirium have oc- 
curred 50 minims (3 cc.) of Lugol’s solution 
in 1,000 cc. of fluid intravenously should 
be given. Some men believe that to operate 
on one who has recently suffered and 
recovered from a crisis is to court disaster 
but again Lahey*® disagrees in this diction. 
He advises a high carbohydrate diet for 
two or three weeks and stage operations 
with six weeks between stages. The stage 
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operation is seldom necessary now since 
modern therapy has been instituted with 
the aid of iodine, but still is a very useful 
procedure. 

Lehman and Shearburn*® stated that no 
quantitative rule governing the duration 
of preoperative treatment can be laid 
down and the individualization is an 
essential element in the successful handling 
of toxic thyroid disease. 

Thompson and his associates*” have 
shown that it is unwise to advise surgery 
when the patient fails to gain or lose 
weight, where the emotional instability 
and muscle weakness are marked, where 
the basal metabolic rate is plus 60 per cent 
or higher in spite of the administration of 
iodine, where the disease is increasing 
rapidly in severity, where less than two 
weeks have elapsed after an upper respira- 
tory infection has cleared up, and where 
cardiac decompensation is present. The 
foregoing conclusions are contradictory 
to some already stated which further 
emphasizes the fact that individualism ts 
the method of choice. 

A modified anoci-association technic Is 
of extreme value because the patient, 
especially the emotionally unstable and 
irritable ones, will go to the operating 
room in a much better condition. Crile” 
was the first to use this technic of “stealing 
the goiter.” The method used in the 
Guthrie Clinic is as follows: The term 
operation is never used and the word 
treatment is substituted in its_ place. 
Several days before the planned operative 
day the patient is given either a sterile 
hypodermic or morphine gr. 1¢ (.0082 Gm.) 
in the early morning. It is explained to the 
patient that this is part of the treatment 
and can be given only hypodermically. A 
day or two before operation the patient is 
taken to the basal metabolic room for a 
metabolism and this helps further to 
alleviate the patient’s fears because, on 
admission, two metabolism tests were 
made on successive days, and perhaps one 
or two in the preoperative régime. The 
morning of the operation the breakfast is 
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delayed as for a metabolism test and one 
or two hours before the operative time 
sodium amytal, gr. 6, (.396 Gm.) is given. 
The patient usually goes to sleep and does 
not waken until after the operation. The 
preoperative medication of morphine sul- 
fate, gr. 1, (.o11 Gm.) and atropine 
sulfate, gr. 14909, (.00066 Gm.) is given 
thirty minutes before the operation. To 
make this method further fool-proof the 
operation Is not listed until late the evening 
before and the nurses are instructed not 
to deviate from their regular routine care 
in any way. The family is not allowed to 
see the patient the morning before surgery 
but is advised of same several days in 
advance so that they may be present that 
morning. 

Many anesthetics are used but the ones 
of choice are either ethylene or cyclo- 
propane. Local anesthesia with novocaine 
is used widely in some clinics, but according 
to Guthrie and Woodhouse?! it has little 
place in thyroid surgery and that the toxic 
effects produced by ethylene are minimal 
and of little consequence in comparison 
to the deleterious effect of an operative 
procedure on a conscious patient who is 
terrified by the manipulations attendant 
to a thyroidectomy, and whose terror is 
graphically evidenced by a mounting pulse 
and a state approaching crisis. Ethylene is 
used in this clinic and is given by anes- 
thetists well trained in the administration 
of thyroid anesthesia. It has several 
advantages, the main ones being the 
margin of safety, the lack of dehydration 
which certain other anesthetic agents 
cause by a leaking skin, the quick response 
of the patient after the anesthetic has been 
stopped, the quiet, regular respirations 
without the secretion of mucus and the 
absence of anoxemia. It gives sufficient 
relaxation for goiter surgery because very 
little more than actual analgesia is required. 

The Guthrie Clinic has had over 483 
goiter operations without a single death 
and the main reason is because each pa- 
tient is considered an individual problem. 
Guthrie reported, in November, 1940, 
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on the last 1,383 thyroidectomies in 
which the mortality rate was only 0.65 
per cent. In the last thirteen years there 
has been only one ligation and only twenty 
stage operations in the 1,383 cases. This 
is an incidence of 1.45 per cent for stage 
operations. Of this group of 1,383 cases, 
1,040 were considered toxic and of this 
number there were only eight deaths or a 
mortality of 0.77 per cent. 

Richter*? reported 270 consecutive one 
stage thyroidectomies on thyrotoxic pa- 
tients over fifty years of age, without a 
death. In the same period of time, goo 
thyroidectomies in every age group were 
performed with three deaths or a mortality 
of 0.33 per cent. 

In summing up the paper thus far, it 
may be said that after complete evaluation 
of the patient’s signs and symptoms, a 
reduction of the basal metabolic rate, 
after the weight loss has been checked or 
shows a gain, after the nervousness has 
been lessened and all contributory factors 
such as cardiac decompensation or asso- 
ciated diseases have been brought under 


control, the patient is ready for surgery and 
should be considered a safe risk. 


CERTAIN PRINCIPLES OF OPERATIVE TECHNIC 


The actual technic of the operation will 
not be discussed except to say that a low 
collar incision is used in this clinic. The 
operation should not be hurried but should 
progress as rapidly as is compatible with 
a well trained surgical team. Subtotal 
thyroidectomies rather than complete thy- 
roidectomies are the rule in this Clinic 
because it helps prevent postoperative 
myxedema and injury to the recurrent 
laryngeal nerves and the parathyroids. All 
clamps are placed horizontal to the neck 
to help safeguard the nerve which is 
never deliberately exposed, as advised by 
Lahey.*? The suture material used by 
Guthrie 1s fine silk and more recently 
cotton. This helps to prevent serum ac- 
cumulations and drains are rarely needed. 
Clips are used to close the skin and no 
attempt is made to suture the fine platysma 
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muscle. The type of dressing used in this 
Clinic has proved very satisfactory. A 
dressing moistened in saline solution is 
placed above and below the clips. A dry 
dressing is placed over these covering the 
clips, and an oblong piece of sterile rubber 
sponge is placed so as to cover the entire 
incisional area. Sterile cotton wadding is 
next added and all held in place by a wide 
gauze bandage which is wrapped firmly 
about the neck and does not go under the 
armpits. Two long narrow strips of ad- 
hesive are then placed, each starting at 
the back and coming around the front 
of the bandage to the chest wall of the 
opposite side. This dressing is removed in 
twenty-four hours together with one-half 
of the clips. The remainder are removed in 
forty-eight hours. A simple gauze dressing 
is used after the first twenty-four hours 
and is removed on the fourth day. Mayo 
and Simpson‘! suggested the use of a sea 
hl During the operation, atropine gr. 

Moo (.00066 Gm.) to 40 (.00033 Gm.) is 
given if the skin shows signs of leakage 
and coramin or adrenalin are used as heart 
stimulants, if necessary. 

Jackson® stated that there are six 
immediate complications of thyroid sur- 
gery: These are injury to the recurrent 
laryngeal nerve, hemorrhage, injury and 
collapse of the trachea, air embolism, acute 
hyperthyroidism and anesthetic complica- 
tions. The treatment of these conditions 
is prevention, air embolism being one of the 
most dreaded complications. Guthrie and 
Evans“ reported on a questionnaire sent 
to thirty-eight experienced thyroid sur- 
geons. The result was, twenty-three had 
experienced no cases of air embolism and 
fifteen had twenty-one cases of air embo- 
lism. Of the twenty-one cases there were 
thirteen recoveries and eight deaths. Of 
these eight deaths, two were in block 
dissection of the neck and six were in cases 
of thyroidectomy. The best treatment is 
prophylaxis but, if it does occur, artificial 
respiration should be started immediately 
and continued. Intracardiac injections of 
adrenalin may be helpful. 
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POSTOPERATIVE TREATMENT 


The postoperative care which is as 
equally important as the preoperative 
care is now begun and the goiter team 
should not relax their close supervision of 
the case. The surroundings must be quiet 
and the family made to understand that 
for the next few days they should not 
bother the patient. A semisitting posture 
in bed with the head made comfortable 
with small pillows is the best position. 
Liquids are allowed as soon as tolerated 
with the exception of stimulants such as 
tea and coffee. In order to make up the 
fluid loss a proctoclysis of tap water is 
started immediately and continued until 
the patient is taking sufficient fluids 
(3,000 to 3,500 cc. daily). Thirty minims 
(1.85 cc.) of Lugol’s solution is placed in 
the first 1,000 cc. of the proctoclysis. 
Intravenous and subcutaneous fluids are 
resorted to only if absolutely necessary 
because of the discomfort they cause. In 
the first two days morphine sulfate gr. 
14 (.o11 Gm.) and atropine sulfate gr. 
i400 (.00066 Gm.) are given every four to 
six hours to combat restlessness and pain. 
A number of these patients do not realize 
that they have been operated upon until 
many hours after they have been returned 
to their room. 

Many patients have considerable mucus 
in the respiratory tract which makes 
breathing difficult and uncomfortable. 
Means“ suggested the use of compound 
tincture of benzoin or steam inhalations. 
A tube is placed in the mouth so that the 
patient may directly inhale the fumes. 
Hyperventilation with 95 per cent oxygen 
and 5 per cent carbon dioxide is also used 
to help patients raise this mucus. It is 
employed in the Guthrie Clinic routinely 
where indicated and may be done several 
times a day until the mucus definitely 
decreases in amount. Haines and Boothby* 
suggested oxygen therapy, in 1929, for 
patients having severe reactions after 
thyroidectomy, especially those with cya- 
nosis resulting from pulmonary edema, 
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bronchopneumonia and laryngeal or tra- 
cheal obstruction. In their series of cases 
there was marked subjective improvement, 
usually the fever subsided rapidly and 
the pulse and respiration rates were 
decreased. Dyspnea was partially or com- 
pletely relieved. 

The oxygen tent is used extensively in 
this clinic and often times the patient is 
placed in one immediately after operation 
if there are any signs of respiratory or 
circulatory embarrassment and it is used 
almost entirely in the severe hyperthyroid 
cases to prevent postoperative reactions. 
An exaggerated postoperative reaction 
calls for large doses of sedatives, glucose, 
cold applications and the oxygen tent. 
The free use of ice bags to help reduce the 
hyperpyrexia is also valuable. It has been 
suggested that one ice bag should be used 
for each degree of fever. 

Postoperative tachycardia need not cause 
alarm if the pulse is regular and hyper- 
pyrexia and restlessness are absent. Some 
of the older patients will develop cardiac 
irregularities three or four days post- 
operatively and if this does occur quinidine 
sulfate is given. A test dose is first ad- 
ministered and if there are no ill effects 
5 gr. (.33 Gm.) are given every four hours, 
day and night, for twenty-four hours. The 
pulse is counted before each dose and, if 
regular, the drug is stopped. If no improve- 
ment is noted after twenty-four hours, 
5 gr. (.33 Gm.) is given every three hours 
for twenty-four hours and then every two 
hours for twenty-four hours, occasionally 
for forty-eight hours. Normal rhythm will 
usually be established with the above 
procedure. Anderson® stated that 96 per 


cent of the cases will be restored to normal 


rhythm if quinidine is added to the post- 
operative treatment where auricular fibril- 
lation is present. He also noted that 
auricular flutter was noted only three 
times, and in two cases alternately with 
fibrillation; two of these cases returned 
to normal rhythm with the use of quinidine 
sulfate. 
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If signs of cardiac decompensation make 
themselves manifest, digitalis is the drug 
of choice. The percentage of cases in which 
the heart rhythm returns to normal after 
thyroidectomy depends chiefly on the 
duration of the irregularity of the heart 
rhythm prior to operation, the degree of 
arteriosclerosis and myocardial degenera- 
tion, the age of the patient, and complica- 
tions such as focal infections. 

Lugol’s solution should be given after 
the first postoperative day in doses of 5 to 
10 minims (.31 to .62 cc.) three times daily 
while the patient is in the hospital. The 
average dose in this clinic is 8 minims 
(.48 cc.) three times a day. The first 
postoperative day is taken care of by the 
30 minims (1.85 cc.) given in the enterocly- 
sis. In very mild toxic cases, iodine may 
be omitted entirely postoperatively but 
will do no harm. Davison and Aries” 
claim that if sufficient gland has been 
removed and if the patient has been 
prepared: adequately preoperatively, the 
use of postoperative iodine has no rational 
basis. They studied a series of 100 cases 


in which fifty of them had been given 
iodine postoperatively and fifty had been 
given no iodine. Those patients in whom 
no iodine had been given had milder 
reactions. It is definitely indicated, how- 


ever, in such incomplete operations as 
polar ligations, lobectomy and the removal 
of discrete adenomas and in all cases 
in which there has been residual thyroid 
tissue left behind, necessitating protective 
iodinization. If the operation has been 
successful, iodine need not be given after 
the patient is discharged from the hospital. 

Postoperative hemorrhage demands im- 
mediate attention or it may prove fatal. 
The immediate separation of the wound 
and expression of the clots may be neces- 
sary in the massive type to prevent suffo- 
cation. Concealed hemorrhage should be 
taken care of early before symptoms be- 
come severe. The patient is taken back 
to the operating room, the wound opened, 
clots expressed and the bleeding point 
ligated with accuracy. 
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Serum pockets, if large, should be 
drained and if very small, they may be 
absorbed without any treatment. If a 
drain has been used, it should be removed 
in twenty-four hours. The strictest asepsis 
should be used in dressing all goiter 
wounds because infection 1s borne poorly 
by these patients. 

The basal metabolic rate is taken before 
the patient leaves the hospital and in 
three months after discharge to determine 
whether or not any hyperthyroidism or 
hypothyroidism is present. If these are 
suspected, the patient should return for 
observation and the institution of proper 
medical treatment. 

Postoperative laryngoscopy should be 
performed to determine the condition of 
the larynx before the patient leaves the 
hospital. This examination, together with 
the one done preoperatively, will often 
determine whether a voice difficulty was 
due to operative injury or whether the 
difficulty is a transient or a permanent one. 

The subject of thyroid crisis should 
receive some attention; although uncom- 
mon today, it still occurs. Pemberton*® 
stated that perhaps in every operation for 
active goiter some reaction of hyper- 
thyroidism occurs. When the patient has 
been properly prepared preoperatively 
this reaction is so mild that clinically it 
can scarcely be distinguished from the 
normal postoperative response and _ it 
differs only in increased sweating, a mod- 
erate rise In temperature and pulse rate 
and perhaps in the development of inter- 
mittent irregularity of cardiac rhythm. 
These symptoms as a rule do not develop 
until six to twelve hours or even longer 
and usually subside within twenty-four 
to forty-eight hours without materially 
influencing the patient’s convalescence. 
The more severe hyperthyroid reactions 
differ only from the typical crisis of the 
pre-iodine period in that they are not 
accompanied by the extreme mental agita- 
tion, the restlessness and the general toxic 
state as previously seen. The treatment 
of crisis consists of oxygen therapy, ice 
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bags, sedatives (morphine in the more 
severe cases) and intravenous glucose and 
fluids. Iodine in large doses may be de- 
cidedly helpful. The best treatment, how- 
ever, is preventative, that is, adequate 
preoperative preparation. 

Maddock, Pederson and Coller®! stated 
that with further knowledge of the cause 
of thyroid crisis, specific measures may be 
possible to avoid this serious complication. 

Delirium and confusion may follow 
thyroidectomy. It usually occurs in pa- 
tients more than sixty years of age, who 
are emaciated, feeble and have had hyper- 
thyroidism for several years. Dinsmore 
and Crile’? claim that confusion can 
usually be demonstrated to be the result 
of liver failure, kidney failure, the cumula- 
tive effect of some drug or an unclassified 
type of metabolic exhaustion. The treat- 
ment of these conditions is the administra- 
tion of glucose. 

Exophthalmos is usually expected to 
decrease after thyroidectomy or to disap- 
pear entirely. Often the ocular changes are 
very slow in improving, gradual recession 
taking place many months after operation. 
In the more severe cases exophthalmos 
may remain permanently. Zimmerman*® 
stated that in eight cases of hyperthyroid- 
ism, exophthalmos developed after the 
operation. There is no definite explanation 
for this phenomenon. Malignant or pro- 
gressive exophthalmos may also occur and 
is a very unfortunate thing to have happen. 
Most patients that develop this are in a 
hypothyroid state. Treatment is difficult 
and operations have been designed for this 
condition but are not always successful. 

Tetany is a harassing thing for the sur- 
geon if it occurs postoperatively. The best 
treatment is again prevention, that is, the 
protection of the parathyroids from actual 
removal or trauma during operation. If 
they are removed, they should be trans- 
planted immediately. No cases of tetany 
were seen in the cases reported. 

If active tetany occurs, parathormone 
should be given during the acute stage 
with calcium salts by mouth or intraven- 
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ously. Clifton®! believes that the chronic 
cases should be given a high carbohydrate 
diet with calcium in large doses. Eppinger 
and Levine® found tetany to be an infre- 
quent complication following total thy- 
roidectomy. They recommended 5 to 10 
minims (.31 to .62 cc.) of viosterol and 
4 to 8 Gm. (approximately 60 to 120 gr.) 
of calcium lactate daily for a period of 
from two to three weeks, and in no in- 
stance was parathyroid extract needed. 
Guthrie and Brown* reported in 1939 the 
absence of permanent tetany in over 
4,100 cases. 

The diet following thyroidectomy is 
relatively simple. The patient is allowed 
liquids as soon as tolerated except stimu- 
lants such as coffee or tea. On the third 
day a modified soft diet which consists 
of toast, jello, etc., should be allowed. 
Following this a soft diet is given. This 
consists of everything except meat. The 
regular house diet which should be of a 
high carbohydrate content is well tolerated 
by the patient on the fifth or sixth day. 
The soreness of the throat which is prev- 
alent in the first few days should have 
subsided by this time. Of course, post- 
operative nausea and vomiting may modify 
this régime to a certain degree and each 
individual case will have to be dealt with 
accordingly. Associated conditions such 
as diabetes mellitus should receive their 
special diets as determined by frequent 
blood sugars. These diets are covered with 
insulin according to the needs of the 
patient. 

The care of the bowels is important. 
Milk of magnesia in doses of 114 ounces 
(45 cc.) is given on the second or third 
day if necessary; liquid cascara, drachms 
1, (4 cc.) Is equally effectual and perhaps 
better in many cases. A saline enema may 
be required if postoperative distention 
occurs. The normal bowel habits of the 
patient should be instituted as soon as 
possible. 

Associated diseases are treated just the 
same as if the thyroid condition had not 
entered the picture. A marked reduction 
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in many cases of hypertension is noted 
without any further treatment. Symptoms 
which have been diagnosed as_ other 
diseases may often disappear. This is 
especially true of vague abdominal symp- 
toms. Since the thyroid is so intimately 
connected with the endocrine chain, it is 
easily understood why these symptoms 
are either relieved or abated entirely. 

The chair is allowed on the fourth post- 
operative day if the convalescence up to 
this time has been uneventful. Walking is 
allowed on the fifth day, usually just bath- 
room privileges. After this, the patients 
are allowed gradually to increase the walk- 
ing each day but they are kept on limited 
activity the entire postoperative period 
and are advised to continue the same 
after going home. 

The average time for discharge in this 
clinic is ten days, however, this varies 
considerable depending on the postoper- 
ative course. Those patients who show 
marked signs of cardiac damage and 
severe hyperthyroidism may be advised 
to stay for a much longer period of time. 
Experience of the medical staff should be 
allowed to control this factor as well as 
guide most of the postoperative care. 
Guthrie” pointed out that the older 
patient who shows the effect of prolonged 
and severe toxemia should have long 
periods of rest under strict and intelligent 
medical supervision but the younger pa- 
tient who has no symptoms of vascular, 
hepatic or renal damage may be returned 
to partial activity soon after their arrival 
home. These patients should be advised 
to return if any questions as to their well 
being arises, and it is well to keep in touch 
with them for at least one year, or longer 
if necessary. This is not only for the good 
of the patient but it will also act as a gauge 
for the thyroid team to determine whether 
or not their treatment has been success- 
ful. In many cases it is gratifying to 
both the surgeon and internist to see 
these patients being returned to society 
normal individuals. 
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ANALYSIS OF CASES REVIEWED 


The preoperative and _ postoperative 
treatment as given in this paper is not 
only derived from the voluminous litera- 
ture on the subject but also on the analysis 
of 100 cases treated in the Guthrie Clinic. 
These were taken from the records of 1938 
and 1939, and represent the typical cases 
taken care of in this clinic. Cases repre- 
senting all degrees of toxicity are included 
in this series and it might be interesting 
to note that there was no mortality. This 
analysis will be given in the following 
paragraphs to bear out the statements 
already made. Certain details of laboratory 
findings and signs not already mentioned 
will also be discussed such as blood and 
urine studies. 

This series represented forty-nine cases 
of primary hyperthyroidism and fifty-one 
cases of toxic adenomatous goiter. This 
near equality of cases should give a rela- 
tively concise cross section of the same. 
There were ninety-one females and nine 
males ranging in ages from nineteen to 
seventy years, the average age being 
forty-seven years. A subtotal thyroidec- 
tomy was performed on each of these 
patients. The amount of tissue allowed to 
remain was judged by the experience of 
the surgeon and degree of toxicity. It 
varied from one-fourth to one-eighth of 
the gland. Silk technic was used through- 
out, drains were placed in three cases, 
every wound healed by primary intention 
and serum pockets formed in only eighteen 
cases. The sternohyoid muscle was divided 
in thirty-one cases to form a unilateral 
trap door and in ten cases to form a bi- 
lateral trap door. Fifty-nine cases required 
no trap door. This was done for safety 
in removing the gland. The general condi- 
tion of the patient during the operation 
was considered good except in two cases 
and these two were classified as fairly good. 
The average time of operation was fifty- 
eight minutes, however, this should not 
be stressed as important because haste is 
not necessary with a well prepared patient. 
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Adequate time should be taken to secure 
hemostasis and safeguard the many vital 
structures such as parathyroids, recurrent 
laryngeal nerves, trachea and the great 
vessels of the neck. 

On admission many of these patients 
showed some degree of fever, the highest 
being 104.3°F. in a patient admitted with 
bronchopneumonia. This was controlled 
by sulfapyridine. The average pulse rate 
was 105, which dropped to 88 after ade- 
quate treatment. During the operation 
the average pulse was 120. The peak 
following operation was 114 which gradu- 
ally declined to 80 at the time of discharge. 
These averages give a very clear picture 
of what happens in the average case. 

The number of days required for prepa- 
ration was eleven, the maximum number 
being 30. This short length of time of 
preparatory treatment may be influenced 
by the fact that a few of the patients were 
treated at home and came well prepared. 
The average postoperative days were ten, 
the maximum being eighteen. The reason 
for this extended hospital stay postoper- 
atively was due to a second operation, the 
excision of a lipoma. The patients were 
usually gotten out of bed on the fourth day. 

Iodine was administered preoperatively 
in the form of Lugol’s solution, the average 
dose being minims 15 (.g2 cc.) three times 
a day. This also varied from minims 10 to 
minims 20 (.62 to 1.23 cc.) depending, of 
course, upon the toxicity of the case. 
Thirty minims (1.85 cc.) of Lugol’s solution 
was given immediately after operation 
in the first 1,000 cc. of proctoclysis. On 
the second day Lugol’s solution, minims 8 
(.48 cc.) three times a day, was the average 
dose, this amount varied also depending 
upon the needs of the patient and in most 
cases was continued until the patient left 
the hospital. No iodine was advised after 
the patient left the hospital. 

The blood picture was not unusual 
except the presence of a mild second- 
ary anemia. The hemoglobin estimations 
showed an average of 75 per cent and red 
blood cells 4,089,000. The white blood 


Sanford—Toxic Thyroid 


DECEMBER, 1943 


cells were essentially normal, the average 
being 6,573, of which 63 per cent were 
polymorphonuclear cells and the remaining 
37 per cent were small lymphocytes. An 
occasional case showed a slight eosinophilia. 

The average blood cholesterol reading 
was 150 mg. per 100 cc. of blood; this was 
within the lower limits of normal which 
ranges from 140 to 200 mg. The lowest 
cholesterol readings were 96, these being 
in very toxic cases. 

The blood urea nitrogen was 15 mg. per 
100 cc. while the fasting blood sugar 
average was 97 mg. per 100 cc. of blood. 
These readings were of no particular 
significance except to show that the kidneys 
were eliminating waste products properly 
and to show the presence or absence of 
diabetes. There were several cases of 
diabetes but these were well controlled by 
diet and insulin. 

The Kahn test was the predominant 
one used to show the presence or absence 
of syphilis. It was positive in two cases 
and in one of these a Wassermann was 
done which was negative. Syphilis is not 
as prevalent in this section of the country 
as It is in urban areas. 

The routine urine examination showed 
an average specific gravity of 1.016. A 
number of cases showed some albumen and 
those with diabetes mellitus varying 
amounts of sugar. 

Since there were so many factors that 
influence the metabolic rate it is almost 
impossible to give accurate figures. An 
attempt was made to analyze the rate in 
this series and it was found that the average 
metabolic rate on admission was plus 42. 
This figure was reduced to plus 32 before 
operation under appropriate treatment 
and just before discharge the rate had 
dropped to plus 12. These figures probably 
do not agree exactly with other clinics, 
but they do show that the drop sought for 
had been obtained. 

Weight gain is one important criteria 
of a successful thyroid treatment regimen. 
From the time of admission for the treat- 
ment until the routine check-up, the 
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average weight gain in seventy-seven of 
the 100 cases was twelve pounds. Since 
twenty patients did not return for a check- 
up and in three the weight records were 
not complete, the average was taken for 
the seventy-seven cases. 

The anoci-association technic was car- 
ried out in eighty-eight cases. The average 
dose of sodium amytal given was 6 gr. 
(.396 Gm.) while several received but 
3 gr. (.198 Gm.). The usual preoperative 
hypodermic of morphine sulfate 1 (.o11 
Gm.) and atropine sulfate gr. {99 or 450 
(.00066 or .00044 Gm.) was used in all 
the cases except two. In one of these cases 
amytal gr. 3 (.198 Gm.) was used instead 
of the preoperative hypodermic and 1 
the other case codein gr. 1 (.066 Gm.) was 
substituted for morphine. No reason was 
given for the first but the latter case could 
not tolerate morphine. 

Ethylene anesthesia was used exclu- 
sively. The usual ethylene-oxygen ratio is 
80 to 20 but cases of extreme toxicity 
required a higher percentage of oxygen. 
Before the anesthetic was started, the 
anesthetist was advised as to the relative 
toxicity of the patient so that the ethyl- 
ene-oxygen mixture could be arranged 
accordingly. 

Thyroidectomy showed a decided bene- 
ficial effect on nine cases of hypertension. 
According to Hurxthal® the pulse pressure 
is increased in hyperthyroidism and de- 
creased in about 540 per cent of the patients 
following relief from thyroid toxicity. 
Generally speaking this was true in our 
series of cases in which the blood pressure 
was studied and especially true in these 
nine cases of hypertension. 

In reviewing the postoperative com- 
plications, heart irregularity was the most 
common. This should really not be classi- 
fied as a complication because many of the 
cases showed considerable cardiac damage 
before operation. In several of the cases, 
fibrillation did not present itself until the 
second or third postoperative day. This 
fibrillation did not always require medica- 
tion because it cleared up spontaneously 
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within a short period of time. In the more 
severe cases of fibrillation, quinidine was 
used with excellent results. One patient 
who had been seen in the clinic many 
times with severe cardiac damage died 
three months after discharge; this was 
presumably a cardiac death. Quinidine, 
digifolin and digitalis had been used on 
this case at various times. Two patients 
developed postoperative hypothyroidism, 
one with a basal metabolic rate of mmus 
22. There was one case of pleurisy, one 
toxic psychosis, one pulmonary atelectasis 
of the left lower lobe of the lung, one 
acute pyelitis, and one pulmonary infarct. 
These patients all recovered. One patient 
showed some infection of the wound 
about one month after discharge which 
cleared up after several suture knots were 
removed. No cases of thyroid crisis were 
noted in this series. The benefits that most 
of these patients derived from their 
thyroidectomy far out-weighed any of the 
complications that arose except the one 
who died three months after being dis- 
charged from the hospital. This patient 
probably received no gross benefit from 
the treatment. 

All the patients were advised to return 
for a routine check-up, the average time 
being about six weeks. Many were told to 
return much sooner, especially if it was 
thought advisable because of individual 
circumstances. Out of the 100 cases, 
eighty returned and twenty did not. The 
results were generally good in all but three; 
one of these had arteriosclerotic heart 
disease, the second had hypothyroidism 
and when given thyroid extract showed 
improvement, and the third had hyper- 
tensive heart disease, questionable [ues 
and calcification of the aortic arch. 

An attempt has been made to discuss 
fully the general trend and ideas of treat- 
ment as set forth in the voluminous 
literature on the subject of the preopera- 
tive and postoperative treatment of the 
toxic thyroid. In order to further sub- 
stantiate these data, 100 typical cases 
from the Guthrie Clinic have been re- 
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viewed and the information gained has 
been discussed. 


CONCLUSIONS 


The evolution of the treatment of toxic 
goiter has extended over many centuries. 
This treatment has had a more rational 
basis since more is understood of the 
physiology and chemistry of the thyroid 
gland. 

The general practitioner, as well as the 
clinic, play a very important réle in the 
early treatment of this condition. 

Scientific preoperative iodine therapy is 
the most important phase in the presurgical 
treatment. Its value postoperatively Is 
without question. 

The laboratory is so closely linked, with 
both diagnosis and treatment of the toxic 
thyroid, that its value should not be lost 
sight of throughout the entire course of 
the disease, preoperatively, surgically, and 
postoperatively. 

Associated diseases require the same 
careful preparation as does the diseased 
thyroid. 

Anoci-association is of distinct advan- 
tage in keeping the patient in that state 
of restfulness which is so much desired 
at the time of operation. 

Ethylene anesthesia is the anesthetic of 
choice. 

The well prepared patient will be one 
whose major symptoms have subsided, 
whose confidence is irreproachable, and 
in the minds of both surgeon and internist 
Is a safe operative risk. 

One stage subtotal thyroidectomies 
should be performed wherever possible, 
and only in the most severe cases should 
a two-stage operation be advised. 

Non-absorbable suture material, silk or 
cotton, is preferable to catgut. 

The oxygen tent is a valuable aid in 
relieving respiratory or circulatory em- 
barrassment. 

Postoperative hemorrhage is a serious 
complication and must receive immediate 
attention. 
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Some cases of hypertension associated 
with hyperthyroidism receive definite bene- 
fit from thyroidectomy. 

Each patient, being treated for hyper- 
thyroidism, must be considered a definite 
problem of individualism in the preopera- 
tive and postoperative treatment. 

The analysis of 100 cases have been 
presented to substantiate these facts. 
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N 1940, Morrissey and Spinelli! pub- 
lished a report on the clinical employ- 
ment of pyridium, in which they 

stressed its beneficial analgesic and anes- 
thetic effects on the urogenital mucosa. 
During the course of their study, they 
noted a reduction of from one-half to two- 
thirds of the amount of urinary sediment 
in surgical cases receiving pyridium. Point- 
ing out that this portion of the study had 
been somewhat limited, they suggested a 
further investigation of this effect of 
pyridium. 

In 1941, Braitberg? published the results 
of such an investigation. In this study, 
80 per cent of the cases of urinary tract 
infections treated with pyridium showed a 
50 per cent or more decrease in organized 
urinary sediment. With very few excep- 
tions, a reduction of urinary sediment was 
accompanied by a decrease or disappear- 
ance of the subjective symptoms. 

The purposes of the present study are: 
(1) to confirm the limited observations 
made by Morrissey and Spinelli on this 
effect of pyridium, and (2) to confirm and 
extend Braitberg’s findings, with special 
reference to correlating the effect of 
pyridium in reducing the organized urinary 
sediment and its well known action of 
relieving the distressing symptoms of 
urinary tract infection. 


HISTORY OF DRUG 


Pyridium is the brand name for phenyl- 
azo-a-a-diamino-pyridine monohydro- 


chloride. This azo dye first came into gen- 
eral clinical use among American urolo- 
gists toward the end of the 1920’s. Upon its 
original introduction, special stress was 
placed upon its marked powers of tissue 
penetration. Thus, as early as 1927, Bel- 
field and Rolnick,* Chicago urologists, had 
noted that on microscopic examination of 
spermatic fluid ejaculated by a patient 
under treatment with pyridium, the heads 
of the spermatozoa were stained with a 
yellow coloration characteristically pro- 
duced by this drug. This was an emphatic 
confirmation of the claims of powerful 
penetrative action. 

No attempt will be made here to review 
all of the many published reports on the 
clinical use of pyridium in_ urogenital 
infections. By 1934, clinical reports there- 
on had been made by urologists so often 
that Walther and Willoughby‘ undertook 
a general evaluation of its merits and 
limitations through a survey of the litera- 
ture and classification of the accumulated 
data. Among the many papers cited by 
these authors was that of Mason,* pub- 
lished in 1931. This investigator attested 
especially to the benefits which patients 
with prostatitis had received from pyridium 
therapy, both prior to and following oper- 
ation, as well as in those cases in which 
surgical procedures had not been employed. 

Most of the authors who have studied 
the clinical effectiveness of pyridium have 
made some statement indicating how 
closely pyridium approaches the “ideal 


* From the James Buchanan Brady Foundation for Urology, New York Hospital, New York City. This study 
was aided by a grant from the Pyridium Corporation. 
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antiseptic” for urinary infections—that 
touchstone so long but vainly sought by 
all who cultivate the special field of urology. 
No one, so far as we are aware, has ever 
reached that ideal, but it is an objective 
of the present contribution to show further 
progress in that direction. 


EFFECTS OF PYRIDIUM ADMINISTRATION 


The beneficial effects of pyridium ther- 
apy in urogenital infections are well estab- 
lished. Walther® stated that he had found 
the sphere of usefulness of this type of drug 
a wide one, because it is equally effective 
in an acid or an alkaline medium, requires 
no special dietary regimen, and has a 
soothing effect on the inflamed mucous 
membrane. He believes that a large part 
of the usefulness of this type of drug lies 
in its capacity to penetrate the tissues and 
attack the bacteria in their own habitat. 
Mason’s® outstanding results following the 
use of pyridium were obtained in cases of 
acute, subacute, and chronic prostatitis 
and also in chronic and subacute pyelitis 
and pyelonephritis. Freedom all 
clinical symptoms, together with results 
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of careful weekly urine analyses, con- 
vinced him of the marked benefit obtained 
from pyridium therapy. Braitberg’s? work 
on organized urinary sediments has already 
been noted. 


BASIS OF THE PRESENT STUDY 


The present study is based on a series 
of 118 cases, all under observation for two 
weeks or longer. Various types of urinary 
infection were treated with pyridium, the 
usual dosage being two tablets of 0.1 Gm. 
each, administered three times daily. 
Twenty-four-hour specimens of urine were 
collected from each patient for several days 
before pyridium therapy was instituted, 
and the final specimen secured two weeks 
later, while the patient was being main- 
tained on the pyridium regimen. 

At each examination the influence of 
pyridium in reducing the amount of or- 
ganized urinary sediment was noted by 
comparison with previous records; at the 
same time, careful attention was accorded 
the characteristic symptoms of urinary 
infection which the patient exhibited, 
whether unabated, lessened, or entirely 


TABLE | 


ANALYSIS OF 118 CASES TREATED WITH PYRIDIUM 


Frequency 


Dysuria 


Burning Nocturia 


No. 
| Cases | 
No. 


Diagnosis | 
Improve- 


|Cases| ment 


Improve-| No. 


| |Reduction 
No. | Improve-| in Sedi- 
Cases} ment | ment 


Improve- 


ment |Cases| ment 


Cystitis and pyelo- 60 
nephritis. | (85.7%) 
Prostatic | 12 
hypertrophy. (92.3%) 
Postoperative: Follow-| 
ing resection of 
prostate (carci- 
noma). 
Urethritis | | 6 
(66.6%) 


15 
| (88.2%) 


2 
(100.0%) 


(100.0%) 


(100.0%) 


(100.0%) 


43 
(57.3%) 
8 


49 48 
(96.4%) (94.2%) (88.8%) 
4 6 II 
(100.0%) (78.6%) | (57.1%) 
II 13 II 


(87.5%) (91.6%) (81.2%) | (61.1%) 


2 


(50.0%) | 
I I 2 2 


I 
(87.5%) (11.1%) 


(100.0%) (100.0%) | (100.0%) 


Total No. cases | 95 
Average per cent of | 


85.6% 


improvement..... .| 


41 74 77 65 


95-3 % 93-6% 83.7% 55.1% 


* This is obviously not a significant number of cases. They are included merely to complete the series. 


| | 
| | | Cases 
Showing 
| Cases] | 
| 28 | 
| | 
| | | 
2 | 
Diverticulitis*....... 2 | I | 
| | | | | 
| | | 


American Journal of Surgery 


332 


abolished. A summary of our observations 
appears in Table 1. 

These results support the observations 
of Morrissey and Spinelli! and of Brait- 
berg.? They also are in accord with the 
findings of Reynolds, Wilkey, and Choy,’ 
as well as those of many other investigators 
who have observed the effectiveness of 
pyridium in relieving the characteristic 
symptoms of urinary infection. 


DEFINITION OF ORGANIZED SEDIMENT 


In speaking of “organized sediment,” 
granular, epithelial, blood and other path- 
ologic casts have been excluded. The 
unorganized sediment (salts) was excluded 
because its presence in the voided urine 
depends upon many factors unrelated to 
urinary tract infection, such as diet, 
hydrogen-ion concentration, enzyme ac- 
tion, or temperature changes affecting 
collected urine. 


METHOD OF SECURING SPECIMENS 


In securing the specimens we used Goetz 
phosphorus centrifuge bottles, 100 cc. 
volume, with 1 cc. tip capacity, which were 
calibrated in .05 cc. graduations. Four-liter 
brown specimen bottles were employed, 
5 cc. of a 10 per cent solution of thymol 
being placed in each bottle before the 
urine was added. 


DETERMINATION OF AMOUNT OF SEDIMENT 


The following standardized technic was 
carried out in estimating the total amount 
of organized urinary sediment: 

1. Shake bottle containing twenty-four 
hour specimen vigorously until sediment 
is evenly distributed. 

2. Immediately pour 150 to 200 cc. into 
a beaker. 

3. While gently stirring, add 10 per cent 
hydrochloric acid, drop by drop until 
hydrogen ion concentration is 5.5. Nitra- 
zine paper SPOT test. 

4. Add the urine at hydrogen ion con- 
centration 5.5 to the 100 cc. centrifuge 
bottle, and pour the remainder back into 
the twenty-four-hour specimen bottle. 
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5. Measure the volume of urine from 
specimen bottle into a 100 or 200 cc. 
graduate; add 100 cc. for that used in 
sample for analysis. 

6. Place centrifuge bottle in the proper 
holder and centrifuge for fifteen minutes 
at the rate of 1,800 revolutions per 
minute. 

7. Record sediment percentage and vol- 
ume. The total organized sediment will 
equal the volume times the sediment per- 
centage over 100. 


Volume X Sediment Percentage 


= Total 


Organized Sediment 


COMMENTS 


The patients were divided into four 
groups. In Group | there were twenty-nine 
patients who complained of such symp- 
toms as frequency, urgency, burning, and 
intermittent pain. They were almost equally 
divided as to sex, fifteen being females and 
fourteen males. Duration of symptoms 
prior to the administration of pyridium 
varied all the way from ‘“‘a few days” 
to “several years,” ‘“‘several months” 
being the period most frequently reported 
on the history charts. 

Of this entire first group, only two 
patients were reported as receiving no 
benefit whatever from the medication. 
In practically every case in which dysuria 
had been a common symptom, the pain 
either disappeared completely or was 
greatly reduced following the course of 
pyridium therapy. In most cases in which 
frequency and nocturia were originally 
the chief complaints, once treatment with 
pyridium was instituted the intervals 
between bladder evacuations were length- 
ened, and sleep became possible without 
interruption in all but a few exceptions. 

In this group, reduction of the organized 
urinary sediment was equally striking. 
In one case of chronic pyelonephritis and 
cystitis, not only was there complete relief 
of symptoms, but the amount of urinary 
sediment fell from 0.18 cc. per 100 cc. of 
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urine at the beginning of treatment, to 
.05 cc. after two weeks of pyridium therapy. 
In another case, the total sediment fell 
from 0.15 cc. per 100 cc. of urine to .06 
cc. In a number of cases, the amount 
of organized urinary sediment remained 
practically constant, although in these 
cases also there was marked symptomatic 
improvement. 

Group 1 was made up of thirty patients, 
most of whom were hospitalized for such 
serious urologic conditions as renal cal- 
culus, prostatic hypertrophy, carcinoma, 
chronic cystitis, and pyelonephritis. Al- 
though this group contained a majority 
of females, some of the most striking 
results occurred in males with prostatitis, 
especially those whose infections occurred 
postoperatively. In the case of two female 
patients, no improvement was noted after 
a full course of pyridium, and in general, 
results were not so good in this group as in 
Group 1. It should be noted, however, that 
the pathologic conditions in the patients 
which comprised this group were of much 
longer standing and were associated with 
more profound systemic disturbances than 
prevailed in the first group. 

Group 111 contained thirty-five patients, 
twenty-five of whom were females. The 
urogenital conditions in this group also 
were more severe and of greater duration 
than those in Group 1. One patient, a man 
of seventy-five years, suffered with an 
inoperable carcinoma of the prostate and 
urinary infection of several years’ standing, 
complicated by a serious cardiovascular 
syndrome. Nevertheless, even in this un- 
deniably hopeless condition, regular pyrid- 
ium administration reduced the urinary 
sediment from .06 cc. per 100 cc. of urine 
to .04 cc., while the general condition 
showed far more improvement than the 
statistical results reported in the accom- 
panying table would indicate. Another 
patient, a man of sixty-seven years, with 
acute pyelonephritis and uremia of several 
weeks’ duration, had a total daily urine 
output of but 700 cc. at the beginning of 
treatment, with sediment of 0.12 cc. per 
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100 cc. After the two weeks’ course of 
treatment, the twenty-four-hour urinary 
output increased to 1,600 cc., whereas the 
total organized urinary sediment fell to 
-04 cc. per 100 cc. In a woman, age thirty- 
eight, with cystitis, the volume of urine 
fell from 1,500 cc. to 1,200 cc., but the 
amount of urimary sediment likewise de- 
clined from .06 cc. to .03 cc. per 100 cc. 
In but one case in this group was there a 
significant increase in urinary sediment, 
with a comparative lack of improvement in 
the associated symptoms. A small number 
of patients in this group showed no sig- 
nificant improvement following the regular 
course of this medication. 

Group Iv consisted of twenty-four pa- 
tients, whose conditions were largely post- 
operative, and with the exception of one 
young woman, age twenty-four years, the 
patients were all of advanced age. In this 
group the least objective benefit appears 
to have been obtained from pyridium 
therapy, for there was a marked reduction 
in the amount of urinary sediment in but 
four cases. The reasons for this lack of 
response to measures which had proved 
so beneficial in the first three groups seem 
to us to be entirely apparent in the nature 
of the cases, which were for the most part 
long-standing, neglected urinary infections 
in patients of advanced age and general 
lack of resistance. 


CASE REPORTS 


The following case histories have been 
selected as representative of the various 
groups discussed: 


Group 1. C. S., female, age thirty-four, 
complained of frequency and urgency of 
several weeks’ duration, with burning on 
urination. At the time of admission, the volume 
of urine varied from 1,500 to 1,600 cc. and the 
urinary sediment varied from 3 to 0.18 cc. per 
100 cc. Diagnosis was right renal calculus with 
right-sided pyelonephritis and cystitis. The 
patient was placed on the pyridium regimen 
consisting of two tablets of 0.1 Gm. each, three 
times daily. At the end of the first day of 
pyridium therapy, the volume of urine de- 
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creased to 1,260 cc., with urinary sediment of 
4 cc. per 100 cc. The following day the volume 
was reduced still further to 820 cc., with the 
percentage of sediment remaining unchanged. 
Thereafter improvement was steady, so that 
on the fourteenth day volume of urine had 
reached 1,850 cc. whereas the urinary sediment 
was reduced to 1 cc. per 100 cc. Relief of 
symptoms was complete. 

Group . A. M., female, age seventy-six, 
complained of frequency and burning on 
urination. This patient had been obliged to 
arise two or three times during the night, 
intermittently for several months. The tenta- 
tive diagnosis was cystitis and the patient was 
placed on the regimen of two pyridium tablets 
of o.1 Gm. each, three times daily. On ad- 
mission, the urinary volume was 1,630 cc. and 
the ‘sediment percentage 18. The second day 
following admission, the urinary volume was 
1,600 cc. and the sediment percentage only 2. 
However, on the third day, with the volume at 
1,700 cc., the sediment again was 18 per cent. 
This setback proved to be only temporary, 
however, for by the fourteenth day, even 
though the volume had increased to 1,900 cc., 
the sediment was down to 3 per cent. Further- 
more, the patient was able to retain urine for 
three or four hours during the day, and was 
compelled to arise only occasionally during the 
night. 

Group ur. C. G., female, age fifty-nine, 
had suffered for two years with dysuria, 
frequency, and nocturia. There was sharp pain 
on urination, followed by burning, and she was 
obliged to arise six or seven times during the 
night. The diagnosis was chronic pyelone- 
phritis, cystitis, and stricture of the urethra. 
On admission, the volume of urine was 1,100 
to 1,200 cc., and the sediment was .04 cc. to 
.06 cc. per 100 cc. Routine pyridium therapy 
was instituted after a preliminary trial of 
sulfathiazole had been made without benefit. 

Because of clinical remission of symptoms, 
pyridium therapy was suspended, after which 
all the original symptoms promptly recurred. 
These were again controlled with pyridium 
therapy. On the fourteenth day, the intervals 
between urination had increased from one hour 
on admission to four or five hours. All pain and 
burning had ceased, although the patient was 
still obliged to arise once, or sometimes twice, 
during the night. The volume of urine remained 
practically unchanged, but the organized 
urinary sediment fell to .03 cc. per 100 cc. 
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Group iv. C. O'C., age eighty-three, had 
undergone transurethral resection for carci- 
noma of the prostate. His chief postoperative 
complaints were frequency, sharp pain and 
burning during micturition, and the necessity 
of arising two or three times at night to 
urinate, which constituted a severe strain on 
this patient’s physical condition. On the first 
day of pyridium therapy, the urinary volume 
was 1,800 cc., but the following day it fell to 
1,600 cc. Urinary sediment remained at 0.6 cc. 
per 100 cc. throughout. Fourteen days after 
pyridium therapy had been instituted, this 
elderly patient was able to retain urine from 
three to five hours, no pain was experienced 
when urinating, and he was forced to arise not 
more than twice, and often only once, during 
the night. Although the urinary volume sub- 
sequently rose to 2,000 cc., urinary sediment 
was only 3 per cent. 


TOXICITY 


Recent developments in the field of 
chemotherapy have focused merited atten- 
tion on the too often neglected question of 
drug toxicity. With this in mind, each 
patient receiving pyridium was carefully 
questioned and observed for evidence of 
any toxic effects attributable to this drug. 
Without exception, no toxic effects were 
observed. From these observations it ap- 
pears that pyridium may be administered 
in therapeutic dosage with complete con- 
fidence in its safety and lack of toxic effects 
throughout the usual course of urinary 
infections. 


SUMMARY 


A study was made of 118 cases of uro- 
genital infections. Routine pyridium ther- 
apy administered for a period of two weeks 
resulted in a significant reduction of the 
organized sediment in sixty-five, or $5.1 
per cent of the cases, together with relief 
of the characteristic symptoms of uro- 
genital infection. In the remaining fifty- 
three cases, relief of symptoms occurred in 
all but a few exceptions, although there 
was no concomitant reduction in the 
organized urinary sediment. 

Relief of the distressing symptoms char- 
acteristic of urogenital infections occurred 
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as follows: Pain on urination was alleviated 
or abolished in 95.3 per cent of the cases; 
burning on urination was relieved in 
93-6 per cent of the cases; the intervals 
between bladder evacuations became nor- 
mal or were greatly extended in 85 per cent 
of the cases; and nocturia was eliminated 
or reduced in 83.7 per cent of the cases. 

Careful observation revealed no toxic 
effects from routine administration of this 
drug, in the dosage of two tablets (0.1 Gm. 
each) three times per day, throughout a 
minimum period of two weeks. 


CONCLUSIONS 


Pyridium has proved to be a valuable 
addition to the physician’s weapons against 
infections of the urinary tract. 

In a significant number of cases, it has 
been found to be effective in reducing the 
amount of organized urinary sediment, 
and especially in relieving the character- 
istic symptoms of urogenital infections, 
such as dysuria, burning, frequency, and 
nocturia. 
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Relief of symptoms occurred in most 
instances even when no decrease in the 
amount of organized urinary sediment was 
observed. 

Pyridium may be administered in thera- 
peutic dosage with complete safety through- 
out the course of common _ urogenital 
infections. 
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NCONSCIOUSNESS which persists 
| | for a period of days in a patient who 
has suffered a severe craniocerebral 
injury is a source of anxiety to the family 
and friends of the individual, and of per- 
plexity to the attending physician. Most 
neurosurgeons have had a sufficient experi- 
ence with such cases as to have formed an 
impression of the outlook, but in a general 
hospital the resident staff as well as the 
family physician or surgeon are beset by 
doubts both as to the proper care of such 
patients and as to what prognostic assur- 
ance they may legitimately give the 
family. This is particularly true when the 
neurosurgical consultant cannot always be 
immediately available, as is frequently the 
case. Singularly enough little information 
is available either in textbooks or in the 
literature. The purpose of this paper Is to 
lay the groundwork for a scientific clarifica- 
tion of this situation. 

Any problem involving a discussion of 
the unconscious state necessarily requires 
a definition of the sense in which the term 
is used, since it is loosely applied to a wide 
variety of conditions ranging from pro- 
found coma to mild delirium or stupor. For 
the purposes of this paper a patient will be 
considered to be unconscious when he 
appears neither to have knowledge of his 
surroundings nor to perceive the stimuli 
which are directed at him. This concept is 
based on the opinion of Mapother (1937) 
that ‘‘the only practicable criterion of 
‘recovery of consciousness’ is awareness of 
external environment and accessibility.” 
When a patient attains this level, he falls 
into a group which is well recognized by 
everyone, since a moderate degree of post- 
traumatic amnesia and stupor are com- 


MASSACHUSETTS 


monly seen sequelae of even relatively 
mild craniocerebral injuries. Therefore, a 
less strict interpretation of the meaning of 
unconsciousness, while it would provide a 
larger number of cases to report, would 
also mean the inclusion of cases in which 
the same therapeutic problems and the 
same concern do not obtain, and accord- 
ingly is not employed. 

It is well known that by far the greater 
proportion of deaths among cases of 
craniocerebral injury occur in the first 
twenty-four hours and that the majority 
take place in less than 72 hours. These 
facts are amply demonstrated by the sur- 
vey made by Courville (1937) of g19 cases 
of injury to the brain and its envelopes 
coming to autopsy in the Los Angeles 
County Coroner’s Department. His figures 
indicate that approximately 70 per cent of 
the deaths occurred in the first twenty-four 
hours plus an additional 1o per cent in the 
next forty-eight hours. The remaining 20 
per cent were spread over a period of weeks. 
Of course, this series included a number of 
deaths occurring at once, a group which 
does not enter into statistics compiled 
from hospital admissions. However, Jeffer- 
son (1933) has reported a large series of 
cases among which there were 1542 deaths, 
and of these 119, or 79 per cent, occurred 
in the first seventy-two hours. Taken all 
in all the first twenty-four hours is to be 
regarded as the most critical, the first 
three days as the relatively critical period. 
Thereafter the mortality is only 3 to 4 per 
cent (Jefferson, 1933; Swift and Berens, 
1938). 

It is likewise true that the greater pro- 
portion of patients with craniocerebral 
injuries recover consciousness in the first 


* From the Department of Surgery, The Union Memorial Hospital, Baltimore. 
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twenty-four hours. Russell (1932) reported 
that 137 or 69 per cent of 200 patients with 
head injuries regained consciousness within 
twenty-four hours, and the figures of Eden 
and Turner (1941) are comparable. How- 
ever, it is the group of patients who remain 
unconscious for longer than the seventy- 
two-hour critical period with whom this 
study is concerned, and it will be shown 
that they constitute the greater proportion 
of those patients who do not regain con- 
sciousness in the first twenty-four hours. 


TABLE I 


| 
| 


Period of Unconsciousness) INo. of Cases| Deaths 


Less than 24 hours 

24 to 48 hours 

48 to 72 hours | 
Greater than 72 hours. ..| 30 


Table 1. The 224 cases of craniocerebral injury 
studied are grouped according to the duration of the 
period of unconsciousness. The number of deaths in 
each group together with the mortality rate is given. 


RESULTS 


For the purposes of this paper a survey 
of all the cases of head injury admitted to 
the Union Memorial Hospital from Jan- 
uary 1, 1937, to March 31, 1942, was made. 
These numbered 261. Of these thirty-seven 
had given no history of unconsciousness 


nor of retrograde or post-traumatic amnesia 
and were obviously of such a trivial nature 
as to justify their elimination from any 
series of craniocerebral injuries on the same 
grounds that Coleman excluded 143 of the 
596 cases he reported in 1931. Among the 
remaining 224 patients of the present series 
181 were unconscious less than twenty-four 
hours, ten from twenty-four to forty-eight 
hours, three from forty-eight to seventy- 
two hours, and thirty for periods greater 
than seventy-two hours. (Table 1.) Divided 
according to the method of Munro (1936) 
into non-operable, operable, and compli- 
cated groups, 196 fell into the first, twenty 
into the second, and eight into the third, 
with respective mortality rate of 714, 40, 
and 25 per cent. There were twenty-seven 
deaths (12 per cent) for the whole series 
of 224 cases. (Table 11.) 

For the thirty patients m whom un- 
consciousness persisted longer than seventy- 
two hours the general mortality was 17 
per cent. Among these thirty cases twenty- 
one were non-operable, six operable and 
three The mortality rates 
were 9}4, 33, and 33 per cent, respectively. 
(Table 11.) 

Of the twenty-seven fatalities 78 per cent 
died in the first seventy-two hours, eight 
dying in the first twenty-four hours, nine 
in the second, and four in the third. Four 
died after this period but in less than one 
week, and two after one week. Twenty-two 


TABLE II 


Total Cases 


| 


Operable Complicated 


| Mort., 
Deaths| Per No. 


Cent 


Deaths 


| Non-operable 
| 


| Deaths | Per 
Cent 


| 


Deaths No. 


| | Mort., 
| 


All cases. ... 196 
Cases of pro- 
longed un- 
conscious- 


2 


33 3 33 


Table 11. 


The mortality for 224 cases of craniocerebral injury and the 30 cases of prolonged unconsciousness 


found among them is shown. They are divided into non-operable, operable, and complicated groups, according to the 
method of Munro, and the mortality for each group given. 


| Mor- 
| tality, 
| Per 
| Cent 
| 
81% | 13 | 7% 
474%| 7 | 70 
146%| 2 | 67 
| | } 
| 
| No. | | Per No | 
| | | Cent | Cent | 
| | | | | 
| 
| | | | 
| | | 
30 | 5 17 | — 94 | 6 2 | 
| | | | 


died without ever recovering consciousness, 
and of these eight died in the first twenty- 
four hours, seven in the second, two in the 
third, three after seventy-two hours but in 
less than one week, and two after one 


week. (Table 


TABLE 
Deaths | Deaths All Cases 
without} after 
Recov- | Recov- | 
ery of | ery of 
Con- Con- Deaths Per 
scious- | scious- Cent 
ness ness | 
| 
Less than 24 hours.. 8 oO 8 30 
24 to 48 hours...... 7 2 9 33778 
48 to 72 hours...... 2 2 4 15 
72 hours to 1 week. . 3 I 4 15 
After one week..... 2 ae aes 7 
| 
Table 11. The 27 deaths among 224 cases of cranio- 


cerebral injury are grouped according to whether or not 
consciousness was regained before death and according 
to the lapse of time between injury and death. 

Two hundred two or go per cent of the 
patients studied regained consciousness 
eventually, although five of these patients 
later died. Forty-three patients were still 
unconscious at the end of twenty-four 
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hours of whom seven died and three 
recovered consciousness during the sub- 
sequent twenty-four hours. Of the remain- 
ing thirty-three who had not regained 
consciousness after forty-eight hours two 
were dead and one had recovered con- 
sciousness at the end of seventy-two hours, 
leaving thirty still unconscious. Three of 
these patients died within the first week 
and fifteen recovered consciousness, while 
two of the twelve patients who were un- 
conscious more than one week died and ten 
recovered. That is to say, twenty-nine or 
68 per cent of those patients still uncon- 
scious after twenty-four hours, twenty-six 
or 79 per cent of those still unconscious 
after forty-eight hours, and twenty-five or 
83 per cent of those still unconscious after 
seventy-two hours eventually recovered. 
(Table tv.) 

The thirty patients in whom uncon- 
sciousness was prolonged for greater than 
seventy-two hours were studied in more 
detail. Their average age was thirty-two 
years (twenty-eight for the non-operable, 
forty-four for the operable, and thirty- 


-seven for the complicated group). The 


average age of the patients who died 
was fifty-six (forty-five, sixty-five and 
sixty-two, respectively) as compared with 


TABLE IV 
| Died | Recovered Consciousness 
Patients Diving’ Pes E all 
Period Still uring Perio ventually | uring Period} Eventually 
Per Per | | Per | | Per 
No. Cent No. Cent | No. | Cent No. Cent 
224 8 34 27 12 | 96. | | oo 
43 7 17 14 32 3 7 29 68 
33 2 6 7 21 I 3 26 79 
30 3 10 5 17 15 50 25 83 
| 12 17 2 17 10 83 10 83 
Table tv. The proportion of patients still unconscious at the beginning of given periods of time who died or 


recovered consciousness either during that period or subsequently is shown. It should be noted that many of the 
patients in the first group were unconscious only a few minutes—also that all the patients who recovered conscious- 
ness lived except five in the first group, so that the figures for recovery of consciousness also represent survival with 


this exception. 
* 5 died subsequently. 
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twenty-seven (twenty-six, thirty-four and 
twenty-five, respectively) for the patients 
who survived. It is striking that in each 
instance the patients who died were 
twenty to thirty years older on the average 


TABLE V 


Average Age 


No. | 
| Whole 
Group 


Pa- Pa- 
tients | tients 
Living} Dying 


All cases ta 27 28 
Non-operable. .. . | 28 26 29 
44 34 26 
37 25 25 


Table v. The average age and average hospital stay 
for the thirty cases of prolonged unconsciousness viewed 
as a whole and divided into non-operable, operable, and 
complicated groups are given. The average age of those 
patients in each group who survived is contrasted with 
that of those who died. 


than those who lived. The average hospital 
stay was twenty-eight days, twenty-nine 
for the non-operable, twenty-six for the 
operable, and twenty-five for the com- 
plicated cases. (Table v.) 

Twenty-five or 83 per cent of these 
thirty patients survived; nineteen were 
non-operable, four operable, and two fell 
into the group presenting complications. 
Four of the non-operable patients and one 
of those with complications had residual 


mental symptoms. One each of the non- 
operable and operable groups had neuro- 
logical residua. This leaves eighteen or 60 
per cent who lived and showed no signifi- 
cant residual changes after prolonged 
unconsciousness following craniocerebral 
injury. (Table v1.) 


REMARKS 


General Mortality. In this series of 224 
acute craniocerebral injuries there were 
twenty-seven deaths, a mortality of 12 per 
cent. This figure is definitely lower than 
those given by Dandy (1933), Munro 
(1934), or Coleman (1931) which were 20, 
17 to 20.7 and 18.5 per cent, respectively, 
but is very close to the figure obtained by 
Swift and Berens (1938) in a study of 1,433 
cases in Washington state with a mortality 
of 13 per cent. It is suggested that the 
discrepancy may be accounted for by the 
fact that in a largely private hospital a 
greater percentage of patients who were 
unconscious for a short period of time and 
who have not been very severely injured 
are admitted for two to four days’ observa- 
tion and rest, whereas they would be 
followed in the out-patient department in 
large municipal or teaching hospitals such 
as those from which the former statistics 
are reported. This is further reflected in the 
much lower incidence of operative and com- 
plicated cases as compared with Munro’s 
series. One is inclined to wonder, therefore, 


TABLE VI 


Living 


Neurological 


No Significant 
Residua 


Residua Mental Residua 


Per 


Non-operable 

Operable 

Complicated 


20 
23 


50 


Table v1. 


The incidence of survival and of mental and neurological residua for the 30 cases of prolonged uncon- 


sciousness is given for the whole number and for those cases falling into the non-operable, operable, and complicated 


groups considered separately. 
* Two over 50. 


| | Aver- 
Hos- 
pital 
Stay, 
| | days 
| | | 
| | | 
| | | 
Per | | Per |. Pe a 
| No. | Cent | No. Cent | No. | Cent No. | Cent 
| | | | | | 
3 | 2 | 67 | I I | | 


if such a group as the one herein reported 
does not more accurately represent the true 
mortality in cases of craniocerebral injury 
viewed as a whole. 

Incidence of Prolonged Unconsciousness. 
Patients with head injury in whom un- 
consciousness persists over a period of days 
are commonly thought to be quite rare. 
However, Eden and Turner (1941) have 
recently reported a series of 200 con- 
secutive cases of head injury among which 
there were thirty-five patients exhibiting 
post-traumatic amnesia for days and thir- 
teen patients in whom it went on into 
weeks. The total constitutes 24 per cent of 
the cases reported. They measure post- 
traumatic amnesia from the moment of 
injury to the first return of consecutive 
consciousness and this less strict interpre- 
tation of the unconscious state plus the 
fact that some of these patients evidently 
regained consciousness in less than seventy- 
two hours would tend to make their 
figure higher than that reported herein. 

In the present series thirty or 13 per cent 
of 224 patients were unconscious for more 
than seventy-two hours. Even if this 
figure is not entirely accurate because of 
the small number of cases, it does indicate 
that a definitely significant proportion of 
craniocerebral injuries fall into this group 
and justifies the undertaking of this study. 
It is also noteworthy that the greatest 
number of patients with acute cranio- 
cerebral injury recover consciousness within 
twenty-four hours (81 per cent of this 
series) and that few of those remaining 
unconscious after that period respond 
within the second or even the third twenty- 
four hours (6 per cent of these 224), while 
about twice as many go on to prolonged 
unconsciousness (13 per cent). 

Mortality in Prolonged Unconsciousness. 
It might be thought that after a patient 
gets through the first seventy-two hours 
following a head injury without regaining 
consciousness his chances of recovery would 
temporarily improve, but tend to decline 
again when the unconscious state persists 
for many days. This study bears out the 
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first of these assumptions but not the 
second. Reference to Table tv clearly indi- 
cates that the incidence of recovery was 
not as high among patients still uncon- 
scious after twenty-four and forty-eight 
hours (68 and 79 per cent, respectively) as 
for patients still unconscious after seventy- 
two hours (83 per cent). However, it was 
just as high i patients whose unconscious- 
ness went on for more than a week (83 per 
cent) as in this last group. 

It is impossible to draw conclusions as to 
the exact percentage of each of these 
groups which may be expected to recover 
from such a small number of patients, but 
it does seem fair to conclude that among 
patients who do not recover consciousness 
in the first twenty-four hours the prognosis 
definitely improves if they get through the 
first three days, even though they are still 
unconscious at the end of that time. Thus, 
in this series the mortality rate was 17 per 
cent for cases of prolonged unconsciousness 
as compared with 32 and 21 per cent at the 
end of twenty-four and forty-eight hours. 

It is of interest to note that all but one of 
the five patients who died after a long 
period of unconsciousness were over fifty 
years of age, the average age of patients 
recovering being twenty-seven as com- 
pared with fifty-six for those who died. 
This is in line with the observations of 
Martin (1937) and Russell (1932) that 
patients who suffer a head injury after 
reaching the age of forty or fifty do poorly. 
This is true in regard to the amount of 
residual change as well as in regard to the 
prognosis for survival, as will be shown. 

Russell (1932) has also expressed the 
opinion that the duration of unconscious- 
ness has little to do with prognosis. This 
does not seem to be true, at least in regard 
to the outlook for survival. As is shown in 
Table 1, the mortality for patients uncon- 
scious less than twenty-four hours was 
only 714 per cent and that for the cases of 
prolonged unconsciousness 17 per cent, 
while for the patients unconscious twenty- 
four to forty-eight hours it was 70 per cent 
and for those unconscious forty-eight to 
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seventy-two hours it was 67 per cent. 
This further emphasizes the point pre- 
viously made that the second and third 
days constitute the critical period for un- 
conscious patients. 

Prognosis for Complete Recovery. A sur- 
prisingly large proportion of the patients 
in whom unconsciousness was prolonged 
for days or weeks recovered without 
residua. Of the twenty-five who lived 
eighteen or 72 per cent made such a re- 
covery; this amounts to 60 per cent of the 
whole group of thirty patients. The per- 
centage was about the same (74 and 75) for 
the non-operable and operable groups 
(Table v1), but there were no mental 
disturbances among the operable cases as 
compared with four in the non-operable 
group. One patient presenting compli- 
cations also had mental residua. It is to be 
anticipated that some of these five may 
yet recover, for Martin (1937) has shown 
that “even when mental symptoms are 
prolonged their course is towards recovery 
and in the majority of cases recovery Is 
He goes on to state 


eventually complete.” 
that most of the patients in whom it does 
not become complete are over fifty-five. In 
this view Russell (1932) concurs, saying 


that ‘“‘patients above 40 or 50 are much 
less likely to recover fully.” Two of the 
five cases mentioned are over fifty and one 
of them has been committed to a mental 
hospital. 

Glaser and Shafer (1932) reported re- 
sidual neurological signs in 3214 per cent of 
cases of skull and brain trauma, and an 
incidence of mental changes of g per cent. 
These figures are practically the reverse of 
the 20 per cent mental residua and 8 per 
cent neurological residua found in the 
cases of prolonged unconsciousness _re- 
ported herein. The comparison suggests, at 
least, that in cases of craniocerebral in- 
juries in which loss of consciousness per- 
sists for longer than seventy-two hours the 
proportion of patients who have residual 
mental changes will be greater, and the 
proportion of neurological changes less 
than in ordinary head injury. The obser- 


vation again contradicts the opinion of 
Russell (1932) that the duration of uncon- 
sciousness bears little relation to prognosis. 

Treatment. It is obviously impossible to 
draw any conclusions with regard to the 
efficacy of treatment by any given means 
in a series of thirty cases. Certain broad 
principles have seemed to make them- 
selves evident in the study of these patients 
and in the observation and treatment of a 
number of them, however, which appear to 
be worth enumerating. In the last analysis 
they differ little from those principles 
which most authorities accept as basic in 
dealing with any head injury. 

First of all, as little as possible should be 
done to the patient. X-rays should be post- 
poned unless there is a question of a de- 
pressed fracture. Restlessness may be 
controlled by sedation but cpiates should 
not be given. An adequate examination Is 
essential but the patient should be dis- 
turbed as little as possible. This first prin- 
ciple is in a sense an argument against 
lumbar punctures, particularly in view of 
Jefferson’s (1932) opinion that compres- 
sion is not an important factor in uncon- 
sciousness and his observation that at 
operation one Is likely to find a low pressure 
brain with a contused temporal lobe. 
Furthermore, Zierold (1935) who measured 
the spinal fluid pressure in 128 cases of 
severe head injury by lumbar puncture 
found that ‘“‘abnormal intracranial pres- 
sure is not a frequent occurrence.” In 
83.6 per cent of his cases the cerebrospinal 
fluid pressure was less than 180 mm. of 
water and only in 4.4 per cent did it 
exceed 300. Bagley, however, emphasizes 
the value of removing bloody cerebrospinal 
fluid in cases with associated subarachnoid 
bleeding (1941). 

Secondly, a careful and frequent check 
of temperature, pulse and respirations, 
blood pressure and responses should be 
made and charted. This is extremely im- 
portant in determining the operability or 
non-operability of the case. Cerebral de- 
compensation may occur very quickly, and 
it may be necessary to recognize it at once, 


| 


if the patient is to be taken to the operating 
room in time to save his life. 

In the third place, careful attention 
should be paid to the fluid balance. The 
urine output is the best guide here. 
Bladder disturbances are dealt with by 
instituting drainage, both for the purpose 
of providing information concerning the 
output and for the protection of the 
bladder itself. It seems doubtful whether 
dehydration methods are of value in cases 
of prolonged unconsciousness, because of 
their disturbing effects on the body water 
in general when used over a period of days 
and because compression is not usually a 
factor, as has been mentioned above. 

A fourth consideration is supportive 
treatment and this is of vital importance. 
Debilitation and infection are two great 
dangers. Transfusions may be given early 
for shock, and later to provide protein, and 
to aid in combatting infection. Tetanus 
and gas bacillus antitoxins, and chemo- 
therapy should be administered as indi- 
cated. Parenteral vitamins should be given 
from the start and feeding by gavage 
begun as soon as feasible. Nursing care 
with special regard to frequent changes in 
position and attention to the respiratory 
passages, mouth and skin are of great 
importance. 

These cases differ markedly both as to 
the underlying pathological condition and 
as to treatment from those in which the 
patient regains consciousness and then 
loses it again, whether rapidly or slowly. 
The former instance has long been 
considered pathognomonic of extradural 
hemorrhage and immediate operation is 
imperative. The latter suggests a subdural 
hematoma or hygroma and steps to estab- 
lish the diagnosis and remove the clot or 
fluid should be the focus of emphasis. 
Other complications tending to produce 
secondary stupor are subarachnoid hemor- 
rhage, brain abscess, intracranial pneuma- 
tocele, and rarely depressed fracture and 
post-traumatic psychosis. 

It should be emphasized that any of the 
above enumerated complications of cranio- 
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cerebral injury may occur when the state 
of unconsciousness is due to the magnitude 
of the brain damage alone and important 
signs including secondary stupor masked 
thereby. This again calls attention to the 
importance of keeping a detailed record of 
the patient’s pulse, respirations, temper- 
ature and responses and of making frequent 
neurological examinations throughout the 
period of recovery, so that indications for 
exploration shall not go unnoticed. 


CASE REPORTS 


Certain details in the treatment of 
patients showing prolonged unconscious- 
ness may be illustrated by the following 
case records: 


Case 1. G.S., a white male, aged twenty- 
four (U.M.H. No. 95815) was brought into 
the Union Memorial Hospital accident room’ 
November 15, 1941, in an unconscious state 
following an automobile accident. He was said 
to have called out the name of his companion 
immediately after the crash and lapsed into 
unconsciousness. His past and family history 
was noncontributory, except that it is interest- 
ing to note that his father was unconscious 
seventeen weeks following a head injury and 
incapacitated two years, but eventually re- 
covered completely. 

Examination revealed the temperature to be 
98.4°R., pulse 80, respirations 20, blood pressure 
118/60. He was a well developed and well 
nourished white male, deeply unconscious, 
moving his left side little but thrashed around 
with the right extremities. The pupils were 
only pinpoint in size and reacted very little 
to light; the eyes were roving. The fundi were 
negative except for left corneal opacity. There 
was a large bruise about the left eye. There 
was no bleeding from ears, nose or mouth. 
Neurological examination showed only some 
flaccidity of the left side as compared with the 
right and an equivocal Babinski response on 
the left. The thorax and abdomen were nega- 
tive. He was admitted to the hospital for 
observation. 

The pulse stabilized around go, the tempera- 
ture around 101° rectally, and the respirations 
at eighteen to twenty for three days. The state 
of consciousness continued to be deep coma. 
The patient received 1,500 cc. of intravenous 
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fluids daily. Seventy-four hours after the 
accident the temperature, pulse and respiration 


Twelve days after his accident the patient 


swallowed small amounts of fluid administered 


fell rapidly within an hour to 99, 60, and_ by syringe, and on the eighteenth day recov- 


+ 


| 


Nov 16 


Nov. ia Nov.19 


Fic. 1. A chart of the temperature, pulse and respirations in Case 1 
during the first five days. The break in compensation near the end 
of the fourth day and the restoration of compensation following 


operation is clearly shown. 


12, respectively, with. periods of apnea. By 
this time some spasticity of the left side had 
developed. The patient was taken to the 


operating room at once and a trephination 
of the right temporal region done. About 
50 cc. of straw-colored fluid under high tension 
spurted out as soon as the dura was opened; 
after this about 15 cc. of old blood which had 
apparently been enclosed in a separate mem- 
brane higher over the cortex was evacuated. 
No cortical damage was seen and the brain 
pulsated normally after this procedure. A 
subtemporal decompression was done, two 
gutta percha drains inserted and the wound 
closed. 

The pulse which had spiked to 160 during 
the operation but returned to 84 at the end 
came down gradually over the next thirty-six 
hours and stabilized in the sixties. The temper- 
ature was normal forty-eight hours post- 
operatively and remained so. The respirations 
were frequently very slow, sometimes 10 or 12. 
The cranial wound drained cerebrospinal fluid 
profusely for six days. Thereafter the decom- 
pression wound remained soft and consequently 
no further operative procedure was done. The 
patient received intravenous fluids and paren- 
teral vitamins. A transfusion was given on the 
sixth postoperative day. 


ered consciousness as defined in this paper, 
recognized his wife and called her by name. 
Three days thereafter he was able to receive 
an adequate fluid intake by mouth. The left 
side continued to be paralyzed and it was 
believed that this must be due to intracerebral 
damage. Recovery was slow but progressive. 
There was some mental confusion until shortly 
before discharge five weeks later. On discharge 
there was still some memory deficit with a 
tendency to confabulation and a left hemiplegia. 

The patient was followed in the out-patient 
department. Six months after the accident 
he was able to walk well and the usual tests of 
judgment, memory and general information 
were well performed. The left arm remained 
paralyzed, but there was good movement from 
the shoulder and the patient made use of it. No 
epileptic episodes had occurred. 


Comment. This case is of particular 
interest in reference to the recent report of 
Scott (1942) concerning prolonged stupor 
produced by subdural hygroma. Since this 
patient did not recover consciousness 
following the evacuation of his hygroma, it 
was evident that some deeper pathological 
process was at work and this was further 
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process is believed to be intracerebral in 
nature. One of Scott’s patients (11) was 
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out on supra-orbital pressure. Abrasions and 
hematoma of the left side of the head were 
present. Both pupils were small, the right 


Marl? Man20 Maral 


Marie 


Mant? Man2S Manzo 


Fic. 2. A chart of the temperature, pulse and respiration in Case 111 
during the nine days following injury. The precarious state of the 
child is obvious from the wide fluctuations, and the final estab- 
lishment of cerebral compensation on conservative treatment 


alone is evident. 


unconscious a total of twenty-nine days 
and accordingly falls into the group of 
cases with which this study is concerned. 
The other two regained consciousness 
following head injuries to become stupor- 
ous again later and fall into what must be 
considered definitely an operable group. 

A chart of the temperature, pulse and 
respirations in Case 1 is shown in Figure 1. 
The first five days are shown and the chart 
illustrates the suddenness of onset of cere- 
bral decompensation and emphasizes the 
importance of careful and frequent record- 
ing of the vital signs. 


Case 1. M. J. G., a white male of five 
years, (U.M.H. No. 83301) was brought to the 
Union Memorial Hospital accident room Sep- 
tember 7, 1940, shortly after he had been 
struck by an automobile. He had been picked 
up unconscious and arrived at the hospital in 
this condition. 


Examination showed a_ temperature of 


100.4°R., pulse go, respirations 26, blood pres- 
sure 132/80. He was a well developed and well 
nourished child in coma. He moved and cried 


more so than the left, but they reacted well to 
light. There was no bleeding from the ears, 
nose or throat. The neck was slightly stiff but 
the thorax and abdomen were negative. The 
neurological examination showed some flaccid- 
ity on the left side, but the reflexes were 
everywhere equal and active, except for 
absence of the abdominal reflexes. There was 
bilateral unsustained ankle clonus and no 
Babinski. There were no other positive findings. 

For the first twenty-four hours the pulse 
was 130 to 140 and the temperature 101 to 102° 
rectally. The child was deeply comatose most of 
the time, but occasionally would cry out 
irrationally when disturbed. By the third day 
the pulse and temperature were nearly down to 
normal and the child opened his eyes but did 
not respond. The patient’s general condition 
improved over the next three days, and by the 
sixth day had begun to move the left side a 
little, the leg more than the arm. On that 
day the patient spoke a few times. “I want 
some milk.” ‘‘Give me a cracker.” Thereafter 
the child appeared alert, but was very irritable 
and unstable. By the end of another week he 
was using the left side better and was able to 
stand. On discharge on the sixteenth day after 
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injury his mental state was clear and there 
was minimal difficulty in the use of the left 
arm and leg. 


Comment. ‘This is a case in which some 
neurological residua were present despite 
a relatively short prolongation of uncon- 
sciousness. It may be contrasted with 
Case 111 in which the period of unconscious- 
ness was four times as long with minimal 
residua. 

It is this type of case that makes it neces- 
sary to be particularly guarded with regard 
to prognosis. Prolongation of unconscious- 
ness is, of course, in itself an indication of 
severe disruption of cerebral function, and 
while the study reported here shows that 
the outcome is often much better than one 
would hope, a fair percentage of the 
patients still have residua. 


Case 11. R. H., a white male, aged three 
years, (U.M.H. No. 98443) was brought to the 
accident room of the Union Memorial Hospital 
on March 18, 1942. He was said to have run 
into a moving car fifteen minutes earlier and 
to have been unconscious when picked up. No 
convulsions or bleeding about the head had 
been observed. 

Examination revealed the temperature to 
be 98.8°R., pulse 108, respirations 20, blood 
pressure 90/60. He was a well developed and 
well nourished child deeply unconscious. Res- 
pirations were deep and somewhat irregular 
and his color was good. There were several 
abrasions of the legs but no lacerations or 
hematoma about the head and no gross skull 
injury. The eyes moved aimlessly; the pupils 
both reacted well to light; the right pupil was 
slightly smaller than the left. Fundi were 
negative. There was no bleeding from the 
ears, nose or mouth and the thorax and 
abdomen were negative. Neurological examina- 
tion showed all extremities to be slightly 
spastic with hyperactive reflexes and positive 
Babinski and Oppenheim signs _ bilaterally. 
Bilateral ankle clonus was also noted, but no 
Hoffman. Abdominal and cremasteric reflexes 
were absent. A slight writhing of the body 
was observed on supra-orbital pressure. The 
patient was incontinent of urine. 

The child was admitted to the hospital 
three-quarters of an hour after the accident. 
On admission the temperature was 99° rectally 
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and the pulse 110. Ten hours later both had 
gone sharply upward—to 103.8° and 140, 
respectively. During the next twenty-four 
hours the child was more restless and seemed 
to move the right side slightly better than the 
left. There was no change in the state of 
consciousness or the reflex picture. The pupils 
were now equal. 

During the next five days the boy’s temper- 
ature spiked to 103° or over twelve times. 
Each time it fell about two degrees after 
sponging. The pulse and respirations followed 
the temperature, the former ranging from 84 
to 170 and the latter from 20 to 48. (Fig. 2.) 
Thereafter the temperature remained slightly 
elevated most of the time, but did not go 
over 102° rectally. The pulse stabilized at 
80 to 120 and the respirations at 20 to 24. 
The temperature was normal after twenty- 
seven hospital days and the pulse go to 100. 

The child was given intravenous fluids until 
the thirteenth day when feeding by gavage 
was begun. Parenteral vitamins were given 
until administration by mouth was possible. 
X-rays on the fifteenth day showed no fracture 
and a diagnostic lumbar puncture on the 
seventeenth day revealed clear, colorless fluid 
under a pressure of 90 mm. of water—Pandy 
negative, no cells. 

On the sixteenth day the patient would 
follow objects with his eyes and grasp the 
observer’s finger with the right hand, although 
he moved the left side little. On the twenty- 
sixth day he was able to take liquids by mouth 
and was moving the left side as much as the 
right. By the thirty-fourth day he could pull 
himself into a sitting position, speak, recognize 
persons, drink out of a glass and eat with a 
spoon. Two days later he was walking with a 
somewhat spastic gait. Five days later he 
called a visitor by name and asked for the 
urinal. 

The child was given physiotherapy and had 

a good return of muscular function. He was 
icles well after sixty-five days in the 
hospital. On discharge there was a minimal 
weakness detectable on examination on the 
left side, but this was not noticeable in the 
boy’s activity. The reflexes were active; none 
were abnormal and there was no clonus. The 
cremasteric and abdominal reflexes were pres- 
ent. The mental state was clear and the 


intelligence appeared normal for a child of 
three. 


&> 


Comment. This case is remarkable for 
the obviously terribly severe nature of the 
cerebral injury as compared with the com- 
pleteness of recovery. It may readily be 
contrasted with Case 11 in this respect. The 
result in this case is attributed to the fact 
that therapy was ultraconservative and 
that no added insult was superimposed 
on the original brain damage. In the first 
desperate days when the patient swung 
many times out of the range of cerebral 
compensation, the temptation to perform 
operative exploration was strong, but it 
seems reasonable to suppose that any such 
attempt would have resulted in the deple- 
tion of the child’s feeble reserves and death. 

The question may be raised whether 
bilateral taps might not have hastened 
recovery. In answer to this it can only be 
said that at no time did there seem to be a 
definite indication for operation when the 
child seemed at all likely to survive the 
simplest procedure. In fact, as late as 
the fifteenth day when skull x-rays were 
taken—and this was done with consider- 
able circumspection—the condition of the 
patient was affected very adversely and it 
was feared for a period of hours that he 
was going to die. 

It was just as important to recognize the 
non-operability of this case as the oper- 
ability in Case 1. These histories serve to 
emphasize the fact that there is no sub- 
stitute for careful, continual observation of 
the unconscious neurosurgical patient. 


CaseEIv. L.B., a white male, aged sixty-two 
years, (U.M.H. 87083) and a fire chief by 
profession, was brought to the Union Memorial 
Hospital accident room in an_ unconscious 
state. He had suffered a head injury in an 
automobile accident. He was bleeding about the 
head when picked up and draining clear fluid 
from both ears. 

His temperature was 97.4°R., pulse go, 
respirations 26, blood pressure 160/90. The 
patient was a well preserved male of sixty-two 
years. There were lacerations of the forehead 
and drainage from both ears which was 
obviously cerebrospinal fluid. There was no 
blood or fluid from nose or mouth, no evidence 


346 American Journal of Surgery Hawkes—Unconsciousness in Head Injury 


DECEMBER, 1943 


of depressed fracture. The pupils were equal 
and reacted to light, but the eyes moved 
aimlessly. Fundi were negative. The heart was 
not remarkable. Both lung fields were resonant, 
but many coarse rales and rhonchi were heard. 
There was mucus in the throat; the abdomen 
was negative but there were no positive find- 
ings on neurological examination. 

The patient’s course was satisfactory for 
ten days although he remained unconscious. 
At times there was respiratory embarrassment 
when the respiratory rate would be as high 
as 40. The temperature ranged between 1o1 
and 102°. A lumbar puncture on the ninth day 
showed xanthochromic fluid under a pressure 
of 205 mm. of water. The patient did not rouse 
from coma, although he was restless at times. 

On the eleventh day a massive collapse of 
the left lung occurred. Bronchoscopy was 
performed and a mucous plug removed. The 
next day, however, a second massive collapse 
of the same lung occurred. Treatment was 
unavailing this time and the patient died twelve 
minutes after the collapse occurred. 


Comment. This case is presented as an 
example of a “complicated” craniocerebral 
injury in which unconsciousness was pro- 
longed and in which death occurred. The 
death, however, is obviously to be attrib- 
uted to the complication rather than the 
actual injury to the head, although the 
severe nature of that injury was evident 
from the presence of cerebrospinal otorrhea. 
The importance of skilled nursing care in 
cases such as this cannot be overempha- 
sized. Careful attention to frequent changes 
in position and keeping the respiratory 
passages clear by means of suction is 
imperative. 

The four case histories given in detail 
have served to illustrate the types of prob- 
lems which arise when a craniocerebral 
injury is followed by prolonged uncon- 
sciousness and to emphasize certain points 
in regard to the care of these patients. The 
outcome in three out of four of these pa- 
tients and in the great proportion of these 
thirty cases of head injury in which 
unconsciousness was prolonged shows that 
unsparing effort in the care of such patients 
is well worth while. 
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SUMMARY AND CONCLUSIONS 


1. Two hundred twenty-four cases of 
craniocerebral injury have been studied 
and among these there were thirty cases in 
which unconsciousness was prolonged. The 
mortality was 12 per cent for the whole 
group and 17 per cent for the cases in 
which unconsciousness persisted for more 
than three days. 

2. When an unconscious patient has 
survived the first critical seventy-two 
hours following craniocerebral injury, the 
prognosis both for survival and for re- 
covery with little or no residua is good— 
83 per cent for survival according to this 
series with 72 per cent of those living mak- 
ing a complete recovery. 

3. Treatment in these cases should be 
conservative, providing adequate fluid and 
nutritional supply. Care should be taken 
to ward off infection either intracranial or 
general. Operative intervention should not 
be undertaken on the basis of prolonged 
unconsciousness alone. 

4. Persisting unconsciousness may mask 
the presence of such complications as 
extradural or subdural hemorrhage, brain 
abscess, etc. A careful record of the tem- 
perature, pulse, respirations and_ blood 
pressure plus frequent neurological exami- 
nations will reveal the presence of these 
in adequate time for the institution of 
operative treatment. 

5. Cases in which consciousness Is re- 
gained and is lost again do not belong in 
this group; such patients are candidates 
for immediate surgical exploration. 
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PATHOGENESIS AND EXPERIMENTAL THERAPY OF 


KELOIDS AND SIMILAR NEOPLASMS IN RELATION 
TO TISSUE FLUID DISTURBANCES 


WALLACE MARSHALL, M.D. 
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T is the purpose of this communication 
to review the known facts on the patho- 
genesis of keloids, and related clinical 

entities, in view of recent observations 
which have been collected by the authors. 

The presence of such new growths is 

most discouraging to both the patient and 
surgeon, for the disfigurement which such 
a process produces is a matter which im- 
poses delicate judgment in respect to 
therapy. Christopher! has written that 
“Scars are produced in the process of 
healing of tissue injuries and result in 
deformities which may be unsightly if 
visible. When disfiguring, they may cause 
mental distress and influence the activities 
of the bearer . . . Should there be a com- 
bination of trauma and disease, the re- 
sultant deformity will be greater.”’ 

Marshall? has summarized the psycho- 

logical upsets which have been produced 
by the disfigurement of acne, and these 
findings are similar in nature to those which 
are found in patients with visible keloid 
growths. The keloid is indeed more vicious, 
for the sufferer may be well aware of the 
therapeutic shortcomings of the many 
measures now employed in this disfiguring 
lesion. 


ORIGIN OF PRESENT STUDY 


Marshall* has recorded some observa- 
tions with the use of a special material 
made from liver extract which has im- 
proved cases of acne vulgaris. In this study, 
he observed that various scars produced 
by acne seemed to disappear partially 
through a partial absorption phenomenon. 
He was able to demonstrate this action on 
the basis of a vasoconstricting substance 
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which he believed was present in his ex- 
perimental fractions which were prepared 
from liver extract. The unusual physiologi- 
cal action of his preparations led him to the 
belief that scars and other allied processes 
may be at least semireversible. In other 
words, in skin areas which exhibited a 
venestasis, the vasoconstricting principle 
improved these areas by partially checking 
the outflow of fluid from the dilated blood 
vessels. He observed, further, that as these 
areas became whiter in color because of 
the vasoconstricting action of this material, 
which was injected subcutaneously about 
twice a week, the size of the hypertrophic 
scars was lessened to a marked degree. 

In order to apply these findings on vaso- 
constriction to wound-healing, he found 
that wounds improved in healing by vaso- 
constriction which was produced by the 
application of ice compresses to the surgical 
site. Among the applications of other 
principles, which are of importance in 
wound-healing, was the matter of asepsis 
and the use of adequate doses of vitamin 
C,‘* which seemed to assist in the formation 
of a scar of strong tensile strength and the 
adequate healing of the tissue injury with- 
out hypertrophic changes. 

While this observer was engaged in this 
research, he had the occasion to study the 
effects of his experimental vasoconstricting 
material on patients with keloids and 
hypertrophic scars. 

Since these observations appear to be of 
importance in our present concepts of the 
pathogenesis of keloid formation, it is our 
wish to review the basic mechanisms which 
seem to be intimately connected with such 
a process. 
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Yates and Raine’ have published an ex- 
cellent review of the functions and the 
diseases of the lymphatic system. 


NATURE OF KELOIDS AND RELATED 
ENTITIES 


A keloid is a non-inflammatory fibroma.® 
The keloid differs from the hypertrophic 
scar since it involves skin areas beyond 
the limits of injury.’ Hypertrophic scars 
contain small collagen fibrils while keloids 
are composed of large collagen fibrils.* 

Hypertrophic scars, keloids, the nodulus 
cutaneum of Arning and Lewandowsky, 
and induratio penis plastica, are included 
under the group of hard fibromas, accord- 
ing to McCarthy.® 

The nodular subepidermal fibrosis of 
Michelson, or the fibroma simplex, accord- 
ing to Becker and Obermayer,” consists 
of slightly elevated and firm nodules which 
may be noted on the thighs or legs, trunk, 
or even the arms. They may appear singly, 
but they may be multiple and are not 
grouped. Their color is, at first, rather 
erythematous, brownish later on, after 
which they appear elevated or depressed 
due to regression. They retain their firm 
nodular character. Becker and Obermayer 
have described these neoplasms as subacute 
or chronic inflammations which are accom- 
panied or are followed by fibrosis. They 
have written that the tissue is highly cellu- 
lar at first, but this tends to become more 
fibrotic later on. The infiltrate blends 
imperceptibly into the adjacent normal 
connective tissue and the lesion is not 
encapsulated as is the fibroma durum. 

According to Christopher," scars are 
composed mostly of connective tissue with 
a thin epithelial covering. Sweat and seba- 
ceous glands are absent usually, and this 
loss apparently affects the normal skin 
lubrication. The connective tissue fibers 
in scar tissue are more dense and less 
elastic than are the connective tissue fibers 
of normal skin. 

Christopher has written that the factors 
which produce hypertrophic scars are not 
fully understood, for some individuals have 
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a tendency to develop them while others 
do not. Keloids, when excised, almost 
always have the tendency to recur. 

Similarly, the cause or causes of keloid 
formation are not definitely known. Becker 
and Obermayer believe that a definite pre- 
disposition to their formation must be 
assumed. There is evidence which points 
to a familial tendency in this disorder. A 
recent communication by Garb and Stone’? 
postulates a hormonal disturbance, the 
nature of which is unknown. 

From the microscopic aspects, keloids 
are composed of quite cellular fibrous 
tissue, and these fibers cross in several 
directions, parallel to the surface. Becker 
and Obermayer have made a definite point 
by stating that, as the keloid progresses, 
the cellular elements diminish and the 
neoplasm is composed chiefly of collagen 
bundles. Rarely does spontaneous regres- 
sion take place and the possibility of 
malignant degeneration must be kept in 
mind. 

In other words, when a wound heals 
normally there is a cessation of fibrous 
tissue formation as soon as continuity is 
re-established. However, this is not the case 
in keloid formation, for here the pro- 
liferation of fibroblasts continues with 
‘piling up,” as it were, of fibroblasts. This 
results in the formation of the new growth 
which is called a keloid, and which is a firm, 
fibrous, non-elastic connective tissue pro- 
liferation. Bundles of coarse, large connec- 
tive fibers intertwine in all directions. 

Becker and Obermayer" have described 
the keloid as “‘at first erythematous, 
smooth, with an appearance of tenseness of 
the superficial epithelium and telangiec- 
tasis over the surface.” Keloids often 
project peripherally in the form of one of 
several ‘‘feet’’ which extend into normal 
tissue. The character of the keloid depends 
somewhat on the extent of initial injury. 
These lesions usually grow to a certain size 
and then remain stationary. As the keloid 
grows older, it becomes very firm, less 
erythematous, and eventually may be 
flesh-colored or paler than the surrounding 
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skin. The so-called “spontaneous keloids,” 
i.e., lesions which arise without demon- 
strable previous injury, are usually located 
in the sternal area of the chest. It may be 
assumed that microscopic injury gave rise 
to their growth just as keloid formation 
follows follicular pyogenic infection in pre- 
disposed individuals (acne keloid). Keloid 
is much more frequent in the Negro. It 
often occurs following burns, either chem- 
ical or caloric. Strangely enough, not all 
injuries in a susceptible individual are 
followed by keloid formation. Huge keloids 
have developed after piercing ear lobes for 
ear rings, while accidental cuts or other 
injuries in the same person have resulted 
in ordinary scars. This is probably the 
result of variation in the local response in 
the same individual. 

McCarthy" has described three types of 
keloids: The first type is “the spontaneous 
or true keloid” which arises without any 
trace of injury or infection and occurs 
symmetrically on the chest in the form of 
whitish plaques or flat nodules, which by 
the formation of peripheral fibrous strands, 
seem to merge gradually into the sur- 
rounding skin. The second type is “the 
false or scar keloid” which results from 
injury as does the hypertrophic keloid, the 
third type, which it resembles. The scar 
keloid proliferates and extends laterally 
beyond the limits of the original lesion, 
while the hypertrophic keloid grows in an 
upward direction, producing, as the name 
indicates, a tumor that projects above the 
normal skin level. Histologically, the pa- 
pillae may be involved secondarily, but the 
keloid always begins in the cutis or sub- 
cutis and never in the papillae. As it grows 
upward, the papillae are involved and, 
therefore, there is no histologic basis for 
separating the true from the false keloid. 
Young keloids are different in appearance 
than older ones. 

In young keloids, unless recently in- 
jured, the epidermis and the papillae are 
normal. If the keloid is deep in the skin, the 
cuticular appendages are untouched. The 
tumor mass Is made up of young connec- 
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tive tissue extraordinarily rich in cellular 
elements. The connective tissue bundles are 
not easy to make out. The cellular elements 
have a tendency to group themselves in 


‘certain regions in the form of ill-formed 


whorls which Warren, Unna and Joseph 
thought resembled vascular periadventitia 
and were probably the points of origin of 
the keloid. The cells have long oval bodies 
with large vesicular nuclei which show 
numerous regular mitotic figures. 

As the keloid ages, the collagenous 
fibers appear and connective tissue bundle 
formation takes place at the expense of the 
cellular elements which are gradually com- 
pressed and progressively diminish in 
number. 

With Weigert’s lithium-carmine stain, 
we see that the tumor is made up of coarse, 
intertwining tissue fibers which are poor in 
cellular elements and sharply limited from 
the surrounding normal tissue. The tumor 
mass Is, as a rule, entirely free from elastic 
fibers, and it offers a sharp contrast to the 
surrounding skin with its normal elastic 
fiber content. In others, a few fine shredded 
fibers can be made out. Above the tumor 
and separating it from a normal epithelium 
is a narrow zone of normal supporting 
tissue. 

In the end stage this hard fibrosed tumor 
mass appears to be enclosed in a capsule 
not of its own making but rather due to the 
compression of the immediately surround- 
ing normal connective tissue (pseudo- 
capsule). Mucoid degeneration (pale red 
with polychrome methylene blue stain) can 
be made out in some of the fibers of this 
pseudocapsule. As a spontaneous keloid 
continues to grow, it extends in all direc- 
tions and eventually destroys the papillae 
and presses upon the overlying epithelium 
which shows signs of a general thinning 
and an atrophy of the individual cells. At 
this stage the true keloid presents no 
histological differences from the false 
keloids. It is evident that as the false or 
scar keloids arise secondary to the previous 
disturbance (trauma or infection), the 
papillae have already been destroyed and 
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the keloid may arise in any layer of the 
skin, depending upon the depth of the 
previous injury or infection. 


PHYSIOLOGICAL PRINCIPLES WHICH ARE 
INVOLVED 


In order to understand what factors 
govern the normal flow of the tissue fluids, 
and what possibly may happen to this 
delicate mechanism when such neoplasms 
as keloids and hypertrophic scars develop, 
a review of the basic physiological prin- 
ciples will be undertaken at this time. 

The Nature of Tissue Fluid. According 
to Best and Taylor,’ water makes up 
approximately 70 per cent of the body’s 
weight and extracellular fluids account for 
about 20 per cent, while the skin contains 
about one-fifth of the total water in the 
body. These investigators have stated that 
this body water is practically all in the free 
state, since substances can be dissolved in 
it and they can also be removed from the 
body water by ultrafiltration. Colloids and 
other chemical constituents actually bind 
very little water. The concentration of 
potassium in the interstitial fluids and the 
blood is only a small fraction of the sodium 
concentration, while in the tissue fluids, the 
concentration of sodium is much less than 
that of potassium. 

The body tissue fluid including the intra- 
cellular skin fluid, is composed of serum 
globulin, fibrinogen, and serum albumin, 
while elastin and collagen, which enter into 
the formation of protective and connective 
tissues, are classified as albuminoids. Col- 
lagen enters into the formation of actual 
connective tissue, while elastin is used in 
the synthesis of elastic tissue. 

The Mechanisms of Tissue Fluid Ex- 
change. There are two factors which 
influence this interchange between blood 
vessels and the tissues: (1) Osmotic pres- 
sure: This is the drawing force which cer- 
tain solutions have on the body solution 
(tissue fluid) when separated by a semi- 
permeable membrane. This osmotic pres- 
sure is, in turn, governed by certain 
physical laws. (2) Hydrostatic pressure: 
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This is the actual pressure within the 
capillaries which has been produced by the 
force of the heart’s pumping action, the 
blood pressure, and its relation to that of 
the extravascular tissue fluids. 

As has been mentioned, the following 
plasma proteins are in solution: albumin, 
globulin, and fibrinogen. Since albumin has 
the smallest molecule, it escapes more 
freely than do the others. 

Best and Taylor have recorded that 
“the osmotic pressure of the plasma, if 
anything, increases as the blood passes 
along the capillary as a result of the pas- 
sage of water outwards, and the consequent 
rise in the concentration of the protein. 
That is, the force holding fluid within the 
vessel is increased. The hydrostatic pres- 
sure, on the other hand, falls gradually 
from the arterial to the venous end of the 
capillary. Near the arterial end the blood 
pressure is greater than the osmotic 
pressure and a filtration of fluid of low 
protein content will result. Near the 
venous end the hydrostatic pressure may 
fall below the osmotic pressure and a flow 
of dilute fluid (water and salts) from the 
tissue spaces into the blood will be brought 
about. Transudation of a dilute plasma 
and re-absorption of a saline fluid, respec- 
tively, are continually going on in these 
two regions of the capillary bed. Metabolic 
processes in the tissues bring about changes 
whereby larger molecules are being broken 
down into smaller ones; other molecules 
are removed or built up into larger ones. 
In this way, alterations in molecular 
concentrations and in the diffusibility of 
the constituents of the tissue fluids with 
consequent variations in osmotic relation- 
ships are occurring ceaselessly. Under any 
circumstances in which the blood volume 
is increased or diminished, either the 
hydrostatic pressure or the osmotic pres- 
sure or both are altered, and it is through 
such changes that the blood fluid is 
restored automatically to its previous 
level.” 

Lympb Formation and Circulation. The 
forces which control the regulation of the 
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tissue fluids are concerned directly in the 
formation of lymph, since these two proc- 
esses are interrelated and quite similar, 
with the exception that the protein portion 
of the fluid passes into the lymph channels 
where it is returned to the body economy 
through the blood stream. The lymph also 
has the ability to absorb other colloids. 

Capillary filtration is directly propor- 
tional to the increase in venous pressure, 
for extracapillary pressure is followed by a 
fall in the filtration rate, because of the 
fluid accumulation which opposes the hy- 
drostatic pressure in the capillary system. 

Increase in the permeability of the 
capillary wall is produced by: (1) Rise in 
temperature, which increases the lymph 
flow and the filtration rate; (2) reduced 
oxygen supply (anoxia) through damage 
to the capillary endothelium. An increase 
in the flow of lymph is produced by: (1) 
The formation of metabolites which in- 
crease the osmotic pressure of tissue 
fluids and thus pull in more fluids from 
the tissues; (2) vasodilatation and the 
increased capillary pressure. Similarly then, 
a decrease in the metabolites in tissue 
fluids, or vasoconstriction, with a decrease 
in capillary pressure, will retard the flow 
of lymph or tissue fluids. 

Some of the major causes for the produc- 
tion of tissue edema can be effected through 
the reduction of the osmotic pressure of 
plasma, the general or localized changes 
which can be produced in capillary blood 
pressure, the increased permeability of 
the capillary membrane, obstruction of 
the lymph drainage channels, the mechan- 
ical obstruction of veins, or from edema 
due to cardiac decompensation, from renal 
disease itself, or from the ravages of tissue 
infection. 

The Unusual Anatomy of the Skin 
Vessels. Becker and Obermayer" have 
adequately summarized this feature in 
stating that “small arteries supply the 
superficial portion of the body. The course 
of the artery is through a cone-shaped 
area with its base at the surface and its 
apex in the subcutaneous tissue. The vessel 
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divides time and again, unites itself in at 
least two anastomotic plexuses and termi- 
nates in capillaries in the papillae. From 
there, the blood enters small veins which 
unite with other venous tributaries to 
produce another cone-shaped system. The 
junctions of the bases of these cones form 
the network seen in cutis marmorata and 
certain other vascular conditions. The 
same artery supplies blood via capillaries 
to the tissues making up the dermis, and 
to the glands contained therein. The venous 
drainage is similar. The lymphatic drainage 
of the skin is through tissue spaces origi- 
nating between the cells of the prickle-cell 
layer, thence into the dermis, in the middle 
portion of which are the first lymph chan- 
nels. These anastomose and unite with 
other channels and to course with the 
blood vessels and nerves through the 
subdermis as tributaries to the larger 
lymphatics in the deeper tissues.” 


LOCAL EFFECT OF EXCESSIVE LYMPH OR 
TISSUE FLUIDS IN VARIOUS! DISEASES 


Ordinarily, lymph stasis produces edema 
and the tissue spaces are engorged by any 
one or more of the causes which have been 
described heretofore. Because of its low 
fibrinogen content, lymph, or tissue fluid, 
will not tend to coagulation. 

However, the influx of lymph or tissue 
fluid, which produces an enlargement of 
the lymph spaces, will stimulate the pro- 
duction of fibrous (connective tissue) tissue 
in the involved area." 

Perhaps a short summary of such a 
phenomenon, in the course of several 
diseases, may demonstrate the tendency 
of the stimulus, for the formation of 
fibrous tissue, when a lymphatic transu- 
date of fluid is present. 

In cases of filariasis, the venous return 
and the lymph exits are blocked by the 
Filaria bancrofti, and early cases exhibit 
a large amount of coagulable fluid from 
the lymph spaces and the connective 
tissue. This gives the impression, on 
examining such tissues microscopically, 
that the tissues are injected with gelatin. 
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As the disease progresses, definite fibrous 
connective tissue is formed in the dilated 
lymph spaces and channels. Progressive 
local hypertrophy is a clinical characteris- 
tic of this disease. Even the skin in these 
cases shows an edema with a resultant 
hyperplasia of the connective tissue of 
the skin itself, as well as the subcutaneous 
tissues. 

This extravasation of tissue fluid is noted 
also in other portions of the body in 
various diseases. This transudate is usually 
straw-colored or it may be colorless. Of 
particular interest is the fact that fibrino- 
gen is present along with the serum albumin 
and the globulin fractions. Peculiarly 
enough, the presence of fibrin is rather 
rare. The endothelial cells of the lymph 
spaces may be present along with some 
red and white blood cells. However, this 
transudate contains most of the known 
materials which can respond to cellular 
injury and may thus initiate the formation 
of connective tissue. 

As is the case with the cellular spaces in 
the skin, such a transudate may push the 


tissue cells apart, and if this process 
continues, fibroblastic growth may be 


initiated. Since identical processes can 
occur in other parts of the body, such 
transuded fluid in the interstices of the 
tissues is termed an edema. If it happens 
to occur In serous cavities, the extravasa- 
tion is called dropsy. Its presence in the 
pleural cavity is termed bydrothorax, and 
in the heart lining (pericardium) it 1s 
bydropericardium. Other similar transu- 
dates are the hydrocele, hydroperitoneum, 
etc. Hence, the thickening or hypertrophy 
of such structures is usually preceded by 
the presence of a serous extravasation 
with subsequent formation of fibroblastic 
(connective) tissue. 

Therefore, such disorders as anasarca, 
trichiniasis, syphilitic tarsitis, myxedema 
(especially the thickening of the eyelids), 
Mikulicz’s disease, Milroy’s disease, chronic 
lymphatic obstruction, acromegaly, myo- 
sitis, anthrax, pleurisy with effusion, fibrin- 
ous pericarditis, also certain forms of 
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arthritis, all have shown, at one time or 
other, the presence of a serous transudate 
which was produced by various patho- 
logical processes. In many cases, the ex- 
cessive lymph, or tissue fluids, had been 
followed by the formation of connective 
tissue as a defensive or compensatory 
measure. This effect is, perhaps, more in- 
tensified when infection, or the addition of 
foreign bodies, are added to the effect of 
excessive lymph or tissue fluid. 


PATHOGENESIS OF KELOIDS 
AND RELATED ENTITIES 


Geschickter and Lewis’ have written 
about hereditary and congenital predis- 
position as definite factors in keloid growth. 
Calcium metabolism and a localized endo- 
crine disturbance were thought responsible. 

Nason” states that trauma is always the 
etiologic precipitating factor in the produc- 
tion of keloids. There is a certain “fibro- 
blastic diathesis’”’ which varies in intensity 
among races and individuals. 

Filips?! believes that the underlying 
cause of keloid formation is the hypersen- 
sitivity of the fibroblast and the vascular 
endothelial cells to any agent having the 
power to mobilize those elements in the 
protein of these cells which induce them to 
proliferate. 

Drinker and Field?? have produced ex- 
perimental edema in dogs by injecting the 
lymphatics with silica. They quote Man- 
son who did not believe uncomplicated 
lymphatic obstruction could cause ele- 
phantiasis, since infection must be present 
also. This lymph blockage shows that the 
fibroblasts are the first cells to grow. This 
is true in tissue cultures and these authors 
believe that it is also true in the body when 
a medium is present which its rich in blood 
protein and the products of cell destruction. 
Venous obstruction produces the same 
situation and the tissue fluid, under such 
circumstances, is not far different from 
that of inflammation and, hence, the en- 
vironment for fibrous overgrowth is simply 
provided in a more ideal form than can be 
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the case with uncomplicated block of the 
lymphatics. 

Bearing these observations in mind, we 
can return to the matter of keloid forma- 
tion. In the skin there are multiple strata 
which are composed of various types of 
skin cells, and the tissue spaces are readily 
accessible to any extravasation of excess 
tissue fluids which might be produced by 
an increase in capillary pressure. The dila- 
tation of the blood supply occurs with a 
slowing of the blood stream in such a case. 
Hence, lymphatic drainage may be ob- 
structed, so that the transudate of lymph 
material escapes from the vessels. The 
edema is rather localized to an area of vary- 
ing size which involves the site where 
Iymph is present in excessive quantity. 

Since it has been shown that early 
keloids and hypertrophic scars show the 
presence of a collagenous material, micro- 
scopically, it may be assumed that this 
collagen is closely related to the edematous 
material which precedes the formation of 
connective tissue. The connective tissue 
proliferation develops as the keloid grows 
older, and the serous material is never 
completely absorbed, but connective tis- 
sue continues to develop until a partial 
quiescence occurs. 

The clinical appearance of the keloid 
coincides with scopic changes, for the 
keloid is soft to the touch in its early 
stage, but becomes firmer to the touch as 
connective tissue 1s developed. 

Thus, it is the localized edema, followed 
by the laying down of connective tissue, 
which causes pressure to be exerted in the 
tissue spaces. This pressure is directed up- 
ward, since the force of least resistance is 
at the surface. Atrophy of the epithelial 
skin covering takes place and this results 
in the so-called pseudocapsule to which 
the pathologists have referred. 

As this process develops, with the in- 
volvement of adjacent areas of the skin, 
the size of the neoplasm increases and its 
growth and extension of contiguous skin 
tissue ceases only when the surrounding 
tissues can compensate for the disturbed 
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flow and stops in the tissue fluids present 
in the keloid. 


The “trigger” mechanism in_ keloid 
formation appears to be similar, therefore, 
to the phenomenon of diapedesis which 
causes some individuals to bruise so easily 
or to develop idiopathic purpuric spots. 
In the case of keloid growth, it is the ex- 
travasation of lymph, while in the other, 
it is the loss of blood through the vessel 
walls because of their lowered permeability. 

It is known that much serum escapes 
from third degree burns. That is why 
multiple plasma transfusions have been 
indicated for the shock which such a condi- 
tion produces. This is due, in part, to the 
escape of fluid from the vessels into the 
tissue space. 

Furthermore, third degree burns are 
known to produce keloid formation readily. 
It is logical to assume that this formation 
of excess fibrous growth may be due, in 
part, to the great amount of serous exuda- 
tion which seeps from the wound area. If 
this transudate remains stagnant in the 
burned tissues for some time, an excessive 
amount of connective tissue is liable to 
occur in the clinical form of keloids or 
hypertrophic scars. 

If a clean-cut incision with a razor sharp 
instrument is made without the introduc- 
tion of pathogenic bacteria, the keloid 
growth is not liable to result, for there is 
not the excess transudation of tissue fluids 
in the wound area. Furthermore, because of 
the close proximity of the tissues in such 
an incision, there is little space for transu- 
date to collect and remain stagnant. For 
these reasons, such a wound will heal 
rapidly without keloid formation. This is 
especially true if the vitamin c intake is 
adequate and the circulation in the wound 
area is kept at a low temperature by ice 
packs.” 


SUPPORTIVE EXPERIMENTS ON PATIENTS 
WITH KELOIDS 


As has been mentioned before, evidence 
has been collected to show that scars, per 
se, are not entirely permanent,”‘ for there 
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seems to be at least some permanent reduc- 
tion in the size of the scar tissue when the 
vasoconstrictor material was employed 
parenterally over a long period of time. 
(The vasoconstricting material is a special 
fraction of liver extract prepared by the 
Eli Lilly Laboratories of Indianapolis 
according to Marshall’s technic.) The 
reduction in the size of the keloid could be 
noted within fifteen minutes if the vaso- 
constricting substance was injected intra- 
dermally in the immediate proximity of 
the keloid. No intrakeloidal injections were 
used as it was believed that the collagenous 
material would plug the fine needle. 
Following injections into the skin, fine 
white linear streaks from 1 mm. to 5 mm. 
in length and from 1 mm. to 2 mm. in 
width could be seen with a radius of 15 to 
20 cm. of the site of injection denoting 
vasoconstriction of skin capillaries. This 
material appears to have a selective vaso- 
constricting effect on the skin capillaries 
since no constitutional effects such as 
increased blood pressure or tachycardia 
have been seen following either subcu- 
taneous or intradermal injections. In this 
respect, it differs markedly from the action 
of adrenalin or ephedrine. 

Since the clinical and microscopic studies 
have demonstrated the presence of a 
relatively abundant amount of tissue fluid 
present in hypertrophic scars and keloids, 
this experimental work has shown several 
points of interest. It has been shown, for 
example, that vasoconstriction of the 
terminal blood vessels of the skin tends to 
remove the stains which accompany infec- 
tion with the resultant keloid formation. 
Our studies have shown that the indura- 
tion, and hyperemia, tend to improve when 
the vasoconstrictor material reaches the 
involved skin areas. Hence, the blanching 
effect of this material is the result of the 
vasoconstricting action from our experi- 
mental material. 

By parenteral injection this therapeutic 
effect is generalized, in that by absorption 
the material reaches such areas as the back, 
chest, face, and arms of the patients. Five 
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patients who have had weekly parenteral 
injections over a period of one and one-half 
years, have presented a decided clinical 
improvement of the keloidal areas. 

The question arose as to the advisability 
of injecting this vasoconstrictor material 
directly into the scar tissue, since it was 
reasoned that the therapeutic effect may 
be greater by implanting the material 
directly into the keloids and hypertrophic 
scars. 

It happened that a new case became 
available for such an experiment. This 
young man had two large, separate keloids 
at the inferior portion of the left mandibu- 
lar region. He had, also, the typical “‘wash- 
board”’ keloids as the result of acne vulgaris 
some years ago. He had been given nine 
subcutaneous injections of 4% cc. of our 
experimental fraction which was derived 
from liver extract. The therapeutic periods 
were spaced at weekly intervals. During 
these nine weeks, the mandibular keloids 
had “shrunk” about one-half an inch in 
length and about one-fourth inch in width. 
They were softer in consistency and had 
become somewhat blanched, for previously 
they were markedly hyperemic. The sternal 
keloids in this case exhibited identical 
changes. 

Several direct injections were performed 
on the upper mandibular keloid, which was 
the larger neoplasm. No injections were 
made on the lower mandibular keloid. 
These treatments were performed at weekly 
intervals. 

As each injection of the upper keloid was 
performed, it was noted that the hypo- 
dermic needle (Becton-Dickinson No. 26 
gauge) met with definite resistance because 
of the resistance which was caused by the 
apparent fibrotic keloid mass. One-twenti- 
eth cc. of our experimental fraction was 
injected with considerable difficulty, and 
care was taken not to push the needle into 
the tissue below the neoplasm. 

Due to the trauma, which was caused by 
this injection, the keloid became markedly 
hyperemic and this was present for about 
three minutes, after which time, the neo- 
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plasm was noted to blanch. This was rather 
marked in extent after five minutes follow- 
ing the time of injection. The inferior keloid 
did not show the preliminary hyperemia, 
but it began to blanch in about the same 
time. 

It was observed that the borders showed 
a marked blanching, and furthermore, as 
time progressed, these borders seemed to 
lose their fluid content to some degree. 
This was tested by using a pencil point for 
such palpation, which produced a definite 
pitting phenomenon which was not evident 
before the injection was administered. 

There was an escape of straw-colored 
fluid at the site of the injection area. In 
order to determine whether this exudate 
was our injected material or escaping tissue 
fluid, this exudate was placed in capillary 
tubes which were broken at minute inter- 
vals to determine the presence, if any, of a 
clotting phenomenon. We noted its occur- 
rence in five minutes. Evidently, this 
escaping fluid was “‘tissue juice,” for it 
showed the presence of a “fibrin veil.” 

As time progressed, both keloids showed 
a definite flattening of their borders, so 
that the skin follicles with their protruding 
hairs were discernable. These were not 
present before the injection. Furthermore, 
a marked multiple “creasing” effect oc- 
curred in the dome of the keloids as the 
pressure of the fluid escaped or was partial- 
ly absorbed through the vasoconstricting 
action of the injected experimental ma- 
terial. The escape of the tissue fluid through 
the puncture wound was very small in 
amount and the fluid which was lost in 
such a manner was insignificant and could 
not account for the “settling” of the 
neoplasms. Furthermore, the inferior neo- 
plasm showed the same shrinking effect 
and no injection was made in it. Hence, it 
could be assumed that the vasoconstriction 
action of the injected fraction was the most 
important cause for the partial collapse of 
these keloids. The loss of the tissue fluid 
was also noted in the sternal keloids, since 
corregations appeared on the surface of 
these “washboard keloids.” 
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DEDUCTIONS FROM THESE EXPERIMENTAL 
RESULTS 


These observations were confirmed with 
similar experiments, which were performed 
in a similar manner, in the same individual. 

Since it is known that vasoconstriction 
of the peripheral arterial buds will have the 
tendency to improve a localized edema of 
the tissue, it is our assumption that these 
keloids contain a considerable amount of 
transudate. When vasoconstriction is pro- 
duced, as with our experimental material, 
this tends to lessen stasis in such areas 
with the actual observation of a shrinking 
process in the neoplasm which followed the 
improvement in the tissue edema. 

To put these results another way, there 
is now evidence that keloids are not totally 
composed of connective tissue. There is an 
abundant amount of tissue fluid transudate 
which probably has been produced by a 
pathological change in the hydrostatic and 
the osmotic pressures of the involved areas. 
As the edema displaces the tissue spaces, 
connective tissue is formed, but the edema 
persists to a considerable extent. 

However, by at least partially reversing 
this pathological process, by peripheral 
vasoconstriction with the use of our ex- 
perimental injected fraction, which pro- 
duces the same final clinical effects whether 
introduced subcutaneously or directly into 
the neoplasm, this stasis is relieved with a 
shrinkage of the keloids in various portions 


of the body. 


SUMMARY 


1. The psychological importance of these 
new growths is emphasized. 

2. The role which vasoconstriction plays 
in the governing of tissue fluid tension Is 
reviewed. 

3. The microscopic pathology of keloids, 
hypertrophic scars, and similar entities is 
discussed, along with the various clinical 
aspects of each neoplasm. 

4. The physiological phenomena are 
reviewed which produce the tissue fluids. 


| 
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A description is given of the production 
of tissue edema. 

5. The peculiar anatomy of the skin 
circulation is described. 

6. The authors have reviewed the results 
of tissue fluid extravasation in various 
diseases and the nature of the patho- 
physiology which results. 

7. This phenomenon is discussed when 
It occurs in the tissue spaces of the skin. 

8. The relationship of the formation of 
skin edema is reviewed in view of its 
probable relationship to the formation of 
connective tissue and the formation of 
keloids and related neoplasms. 

g. The authors’ experiments for the 
partial reduction of skin edema, in a case 
of keloidosis, are presented. With decrease 
in the local transudate, there resulted a 
shrinking of the keloids which was dis- 
cernible clinically. 

10. Peripheral vasoconstriction seems 
to produce a reduction in the firmness of 
keloids by the resultant reduction in the 
localized skin edema which apparently 
is present in keloids. 
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CHLOROPHYLL* 


AN EXPERIMENTAL STUDY OF ITS WATER SOLUBLE DERIVATIVES IN 
WOUND HEALING 


LAWRENCE W. SMITH, M.D. AND ALFRED E. LIvINGSTON, PH.D. 
PHILADELPHIA, PENNSYLVANIA 


HE problem of wound healing be- 

comes of paramount importance in 

time of war. In the intervals between 
wars somewhat desultory and fragmentary 
investigations continue to be carried on in 
this general field, but the bulk of research 
is directed at other more spectacular issues 
of current interest. The prosaic, common- 
place problem of the repair of wounds, like 
the proverbial poor relative, is always with 
us, and is dismissed as one of little interest 
or likelihood of acclaim. In the past two or 
three years, however, medical literature 
has devoted a very considerable percentage 
of its space to studies relating to the treat- 
ment of burns and wounds. It is obviously 
impossible for any one individual to 
familiarize himself with more than a small 
fraction of this literature, much less carry 
out in his own practice the thousand and 
one recommendations for the treatment of 
such injuries. 

For that reason, it is well to adopt a con- 
servative and frankly skeptical point of 
view regarding the relatively extravagant 
claims of each enthusiastic contributor 
to the rapidly growing chemotherapeutic 
armamentarium available for the treat- 
ment of burns and other traumatic in- 
juries. Such publications as the recent 
National Research Council’s Military Sur- 
gical Manual No. 5” reflect this sane ap- 
proach. Likewise, the contributions of 
Bowers,® Whipple, Waugh,?’ Harkins’ 
and Brush and Lam’ to this field present a 
most encouraging and hopeful attitude. 
They all stress the basic physiological 
principles involved in the healing process 
which have been all too frequently disre- 


garded until comparatively recently, al- 
though Carrel® and his associates over 
twenty-five years ago recognized their 
importance and evolved certain funda- 
mental laws in respect to wound healing. 

These earlier investigators developed a 
mathematical formula of geometric pro- 
gression in respect to the estimated time 
required for repair of any wound, based on 
its surface area. They recognized that 
larger wounds tended to heal more rapidly 
than small ones; that the repair phenome- 
non was influenced by age, tissues from 
older individuals requiring longer to heal 
than those of children. They noted the 
so-called “‘lag” or latent period between 
the time the injury occurred and the begin- 
ning repair phenomenon, which is still 
credited to the biophysical changes associ- 
ated with the inflammatory exudative 
phase of the process. And it was Carrel 
who evolved the “trephone” theory of 
enzymatic growth stimulating factors be- 
ing produced through tissue destruction 
or inflammatory cell metabolism. ‘‘Laud- 
able pus”’ was explained on this same basis, 
as a necessary irritant to induce cell pro- 
liferation, for in its absence, repair was 
retarded or ceased altogether. 

Menkin’s® now classical studies on in- 
flammation have gone a long way to ex- 
plain these various phenomena by sound 
physicochemical theory; stressing the im- 
portance of the hydrogen ion concentration 
of the tissues, the réle of fibrinolysin, the 
place of the euglobulin fraction of the 
exudate (necrosin) which appears to be 
responsible for the subsequent course of 
events following the initial injury, and the 
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value of the pseudoglobulin chemotactic 
fraction (leukotaxin). Tissue culture studies 
have emphasized the importance of these 
metabolic or breakdown enzymic products 
of tissue injury as evidenced by the routine 
use of such tissue extracts as splenic ex- 
tract, embryonic tissue juice, “leucocytic 
cream” and the like as an integral part of 
the usual media employed. 

Currently, a good deal of interest has 
been shown in a product devised by Sperti® 
and his associates for the treatment of 
minor burns and injuries, which they have 
termed “Bio-dyne” ointment. Its use is 
predicated on the same fundamental theory 
that cells liberate a growth stimulating 
factor when injured or destroyed. These 
workers have employed yeast cells injured 
or destroyed by ultraviolet irradiation as 
the source of their growth stimulating 
factor or “hormone.” Cook and Fardon"™ 
and Nutini?! from the same. laboratories 
review the concept of wound hormones 
from the time of Virchow’s “formative 
stimulus” in 1858, and stress the evidence 
which they have obtained experimentally 


of the production by injured cells of sub- 
stances which “promote the proliferation 
and metabolism of living cells.” 

In our own studies we have noted the 


marked “boosting” effect of leucocytic 
cream extract on cell growth in tissue cul- 
tures.24 We believe the evidence is con- 
vincing that some substance or substances 
derived from injured or dead tissue or in- 
flammatory cells are the chief factors re- 
sponsible for initiating the reparative 
phase of any local destructive process 
regardless of the etiologic agent producing 
the immediate injury. It appears equally 
apparent that the so-called Iag period be- 
fore repair ordinarily begins is dependent 
upon the catabolic cell changes resulting 
from the injury. Thus, the entire exudative 
and reparative phases of tissue injury 
might be thought of in terms of a series 
of complicated chemical reactions which 
undoubtedly in due course of time can be 
reduced to mathematical equations. One 
gains the impression that the reparative 
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phase of wound healing is dependent upon 
the accumulation of an adequate amount 
of the growth stimulating factors to 
neutralize and hold in check the catabolic 
phenomena. Whether this mechanism is 
primarily dependent upon the liberation of 
these stimulating factors quantitatively 
in respect to the number of cells injured or 
destroyed, or whether these products are 
actually enzymes or “hormones” capable 
of propagation interstitially in the tissue 
fluids is uncertain and perhaps not strictly 
pertinent to the problem at this time. 

In any event, therapeutic efforts to re- 
duce this lag period either by diminishing 
the catabolic phase or by stimulating the 
anabolic, proliferative processes are the ob- 
jective desideratum of all investigators. 
It is apparent that gross bacterial infection 
delays healing, so that one aim of any 
treatment is to produce bacteriostasis. 
At the same time it is not at all certain 
that complete bacterial sterilization is 
either necessary or even advisable, for it is 
quite possible that minimal saprophytic 
surface contamination may augment the 
reparative proliferation by supplementing 
the necessary stimulating factor with the 
breakdown of the bacteria themselves. It 
is equally obvious that a poor blood supply 
as occurs in chronic indolent ulcers, espe- 
cially those associated with x-ray burns or 
on a varicose vein basis is another impor- 
tant factor. In these latter conditions, a 
slowly developing fibrosis with resultant 
hyalinization of the collagen plays an 
important part in the retardation of the 
repair process through further cutting 
down the blood supply. 

With these theoretical considerations in 
mind, we have joined the vast group of 
investigators in this field in an attempt to 
add our contribution toward the solution 
of the problem. In view of the considerable 
discussion which has been raised in the past 
few years regarding the possible place of 
chlorophyll in our therapeutic armamen- 
tarium, we have undertaken a study on 
wound healing using water soluble chloro- 
phyll preparations made up in various ways 
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(as solutions, jellies, and ointments) in the 
treatment of experimentally induced burns 
and wounds in rats, guinea pigs, rabbits and 
dogs, as well as in a limited number of 
clinical cases. 

In order properly to evaluate the value 
of chlorophyll* therapeutically, a consider- 
able number of other agents were studied 
in identical manner, using standard surgi- 
cally induced wounds or dry heat burns. 
The agents} employed were the following: 


1. Chlorophyll—o.2 per cent alkaline saline 
solution (pH 7.3-7.8) 
2. Chlorophyll—o.2 per cent acid buffered 
solution (pH 6.6-6.8) 
3. Chlorophyll—lanoline base ointment—o. 5, 
1.0, 2.0 and 3.0 per cent 
4. Chlorophyll—petrolatum-cholesterol base 
ointment—2.0 per cent 
_ 5. Chlorophyll—hydrophilic base jelly—1.o 
per cent 
6. “‘Bio-dyne” ointment 
7. Vitamin B complex ointment—1 per cent 
8. Vitamin c ointment—o.1 per cent 
g. Vitamin p (cod-liver oil) ointment 
10. Methionine ointment—0.05 per cent 
11. Castilian malva used as 10 per cent infusion 
12. Sulfanilamide (powdered) 
13. Sulfathiazole (powdered) 
14. Sulfathiazole ointment—5 per cent 
15. Sulfadiazine spray—2 per cent 
. Scharlach R ointment 
17. Tetrodine dusting powder—6 per cent 
iodine 
18. Controls—untreated 


* Whenever the term “chlorophyll”’ is used in these 
studies, the water-soluble derivatives are meant, the 
term “chlorophyll” being used solely for the sake of 
brevity. 

t ACKNOWLEDGMENTs: Agents No. 1 to 5—The ex- 
perimental aqueous soluble chlorophyll products have 
been generously supplied us through the courtesy of 
the Rystan Company of New York, sole appointee 
of the Lakeland Foundation of Chicago, in accordance 
with the regulations of the Federal Food, Drug and 
Cosmetic Act relative to therapeutic products. Agent 
No. 6—The Bio-dyne ointment was kindly supplied us 
by the Sperti Laboratories of Cincinnati. Agent No. g— 
The cod liver oi] ointment (Gadamont—E. L. Patch 
Co.) was purchased in the open market. Agent No. 10— 
The methionine was supplied for experimental study by 
Merck & Company of Rahway, N.J., and the other 
Merck products used were made available through our 
own pharmacy. Agent No. 11—The Castilian Malva was 
supplied us by the Upjohn Company of Kalamazoo, 
Michigan. Agent No. 17—The Tetrodine dusting powder 
ee us by the Tyler Laboratories of Brooklyn, 
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PROCEDURE 


In the smaller animals—rats, guinea pigs 
and rabbits—under nembutal anesthesia, 
symmetrical, roughly circular, 1.0 cm. areas 
of skin were excised from the thorax, 
abdomen or back, after first shaving and 
painting the operative field with tetrodine. 
In the rats, guinea pigs and rabbits, a 
single pair of lesions was produced. As in 
Clark’s recently reported studies,’° the 
left side was regularly used as the control, 
the right side for the experimental treat- 
ment. In the dogs it was possible to make 
as many as four pairs of 2.5 cm. lesions. In 
these animals the anterior pair of lesions 
were used as controls, the left, right and 
posterior pairs as the experimental areas. 
The procedure varied somewhat in this 
group inasmuch as it has been impossible 
to obtain dogs in the numbers desired. 
Thus as mariy as three test agents might be 
employed simultaneously on the same 
animal. This is open to the criticism that 
the amount of systemic reponse from 
absorption of the various agents is difficult 
to evaluate and there might therefore be a 
cumulative effect. However, it is believed 
that this criticism can be satisfactorily 
answered, as in no instance was such multi- 
ple testing employed without also testing 
a control animal in which only a single 
agent was used. The entire method is 
relatively crude but follows the pattern 
employed by other investigators in this 
field such as Whipple,* Thompson® and 
Ravdin, Harkins,'"® Brush and Lam,’ 
Clark, Boehringer,’ Buergi® and Gruskin."4 
It is dependent upon observing the differ- 
ence in the rate of healing of standard 
experimentally induced wounds in a suffi- 
cient number of cases to render the results 
statistically significant. 

In the larger animals—dogs—a_tech- 
nic was evolved whereby wounds identical 
in size could be produced by mounting a 
Bard Parker knife blade in an adjustable 
arm attached to a spindle. The spindle has 
three pinpoints in its foot which hold the 
instrument in position on the skin surface 
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with but slight pressure. By revolving the 
arm, a perfect circle can be cut through the 
skin and subcutaneous tissues down to 
the fascial layers. This disc of skin can then 
be readily excised sterilely leaving a clean- 
based circular defect of whatever diameter 
is desired—in these particular animals, 
2.5 cm. A cork or aluminum ring somewhat 
larger than the lesion is then cemented to 
the skin with celloidin, lucite or Johnson & 
Johnson’s liquid adhesive. This enables us 
to treat the lesions individually with no 
danger of the test agent contaminating the 
control area. The test agent is introduced 
generously on a small piece of double- 
thickness coarse meshed surgical gauze cut 
to fit just inside the protecting ring. The 
intervening areas are loosely packed with 
crumpled gauze and a binder made of light 
weight duck applied over the whole trunk. 
This is held in place by cutting two holes 
for the forelegs, overlapping the two ends 
of the binder and sewing them snugly over 
the back of the anima! with interrupted 
stitches. To protect the field further from 
harm, a wide collar (6 to 8 inch radius) 
made of two layers of corrugated cardboard 
with the corrugations at right angles to 
each other to prevent its buckling is 
placed around the dog’s neck, and each 
dog put in an individual cage. Even with 
these precautions, an occasional dog may 
get his dressing off, apparently by persistent 
rubbing against the cage, but in general, 
the method seems the most satisfactory we 
have been able to discover. 

By this technic, it is comparatively easy 
to redress the wounds as desired, usually 
every second or third day. At each examina- 
tion the extent of healing is recorded by 
measuring the remaining unepithelialized 
area, either by using Brush and Lam’s 
technic of actually tracing the edges of the 
wound on cellophane or by the use of 
calipers in three transverse directions. It is 
not believed that planigraphy is necessary, 
as our chief concern is in respect to the 
comparative time required to secure com- 
plete healing in each case. 
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This method has the advantage, as Clark 
has emphasized, of permitting regulated in- 
fection to be introduced into the experi- 
mental field without much likelihood of 
contamination of the control area, and 
thereby making it possible to test the 
bactericidal or bacteriostatic effect of vari- 
ous agents in vivo in a somewhat crude, but 
at least, comparable manner. The second 
group of experiments reported here deals 
with this phase of the problem. 

Finally, a similar set of experiments was 
carried out in which standardized wounds, 
produced by dry heat, were studied in 
respect to their healing characteristics. For 
this purpose, steel cylinders about 2.5 cm. 
in length and of the diameters desired— 
2.5 and 5.0 cm., respectively—were _hol- 
lowed out at one end to permit introducing 
a flanged tube. This tube serves the double 
purpose of acting as a handle, and of 
permitting the introduction of a thermome- 
ter into the hollow cylinder. The hollow 
cavity Is filled with mercury to prevent any 
insulation in respect to the thermometer. 
The apparatus is then heated to the desired 
temperature and applied to the skin surface 
without other pressure than its own, known 
weight for varying lengths of time, depend- 
ing on the degree of burn desired. From 
long experience we have found that there is 
very little heat loss—roughly 5°c. for each 
fifteen seconds of application with the 
smaller, and about 2°c. loss with the larger 
cylinder over the same time period. For 
practical purposes, we have found 250°c. 
applied for thirty seconds gives a very satis- 
factory mild third degree burn in dogs. As 
in the case of the surgically produced 
wounds the lesions are uniform and com- 
pletely comparable for the purposes of a 
study such as this. The skin sloughs off in 
four to five days, leaving a clean-based, 
circular, ulcerated surface. By protecting 
the burned areas in the same way as in the 
preceding surgically induced wounds they 
can be kept free of bacterial contamination 
or not, as desired, and topical application 
of any of the medicaments under study can 
be carried out satisfactorily. 
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The experiments included in this report 
fall into three main groups as already indi- 
cated: (1) The healing of experimentally 
produced clean surgical wounds; (2) the 
healing of experimentally infected surgical 
wounds, and (3) the healing of experi- 
mentally induced dry heat burns. 


TABLE I 
STATISTICAL SUMMARY OF EXPERIMENTAL MATERIAL 


| No. N 
No. of| No. of} Con te 
| Ani e tro 
Le- 
| mals | sions | Le- | . 
Sons 
sions 
Group 1 
Sterile Wounds 
Experiments 1-18 Rats.......... 108 | 216 114 | 102 
19-36 Guinea pigs... . 108 216 114 102 
78 156 82 74 
55-72 Dogs.......... 76 608 164 444 
Group 
2 
Infected Wounds 
Experiments 73-90 Guinea pigs...) 208 | 416 212 204 
91-108 Dogs........ 36 254 84 170 
Goup 11 
Third Degree Burns 
Experiments 109-126 Dogs....... 48 384 108 276 


In each of these three main groups there 
are eighteen separate experiments with 
each type-of animal used, based on the 
seventeen preparations under study plus a 
supplementary control group. In the small 
animals a single test area has been used 
with a corresponding control area on the 
opposite side of the animal. In the dogs 
eight lesions have been produced, two of 
which have served as controls, and six as 
test areas. Table 1 shows in summary form 
the statistical data relating to the number 
of experiments, number of animals used, 
the number of control lesions and the 
number of experimental lesions tested. 

The seventeen preparations tested can 
be reduced in actual number to eight, by 
combining the several chlorophyll, vitamin 
and sulfone compounds as group products. 
Justification for such simplification of the 
accumulated data is seen in the similarity 
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of results within these related group prepa- 
rations. In the simple, clean, wound healing 
experiments, identical studies were carried 
out on rats, guinea pigs, rabbits and dogs. 
In Group 1, consisting of experimentally 
induced infected wounds only guinea pigs 
and dogs were used, and in the Group 11 


TABLE 
I PER CENT CHLOROPHYLL IN HYDROPHILIC JELLY BASE 
Time Required for Healing 1.0 Cm. Sterile, Surgically 
Produced Wounds, Expressed in Days 


Identification Summary 
| 

Rat 31 | 12 8 
32 16 12 | Accelerated... .4—66.7 % 
33 16 10 Unaffected..... 2— 33.3 % 
34 14 14 Delayed........ o— 0.0 
35 10 8 
36 14 14 

Guinea Pig 31 | 16 10 | 
18 10 Accelerated. . . . 5—83.3° 
33 14 14 | Unaffected..... I—16.7 % 
34 14 8 | Delayed........ o— 0.0 
35 | 12 10 | 
14 10 | 

Rabbit 31 | 16 
32 14 14 | Accelerated... .5—83.3% 
a3. -} 16 10 | Unaffected..... I—16.7% 
10 8 o— 0.0 
36 | 12 | 8 

| Unaffected..... 4—22.3% 
Average Lene 10.6 Delayed........ o— 0.0 


burn experiment dogs were found to be 
much more satisfactory to work with than 
any of the smaller animals. 


EXPERIMENTAL RESULTS 


The experimental! results are probably 
best presented for consideration through 
the following series of tables in which the 
statistical data have been assembled for 
comparative study and analysis. Such addi- 
tional comment or discussion as seems 
pertinent to an understanding of the figures 
is included. It does not seem necessary or 
even advisable to include the individual 
protocols of all the experiments as the use- 
ful information is adequately summarized 
in the combined tables. However, repre- 
sentative protocols of a couple of typical 
experiments are presented to illustrate the 
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method whereby the data as a whole were 
obtained for statistical analysis. (Tables 1 
and 

In the first group of experiments, which 
deals with the healing of clean, surgically 
produced wounds, the complete data will 
be found summarized in Table tv, as these 
relate to 1.0 cm. wounds in small animals, 
and to larger 2.5 cm. wounds in dogs, 
respectively. 
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Not only is the percentage of such ac- 
celerated healing notably better than with 
any of the other agents studied, but the 
average time interval required for com- 
plete healing decreased by 3.5 days (from 
14.1 to 10.6 days) a figure just short of 
25 per cent (24.9 per cent). In a consider- 
able number of the animals the differential 
time interval was as much as six to eight 
days which is a very real difference. When 


TABLE II] 
I PER CENT CHLOROPHYLL IN LANOLINE OINTMENT BASE 
TIME REQUIRD FORE HEALING OF 2.45 CM. STERILE, SURGICALLY PRODUCED WOUNDS IN DOGS 
EXPRESSED IN DAYS 


| Total | No. of | 
Dog | ee Con- | 
No. | 
| Lesions| 
Lesions 


Experiment No. 57 
Test animals. 


No. of | 
Test 


| Lesions| 


Experiment No. 
Control animals. 


Total 


Time of Healing in Days 


Control | Test Areas 


16 | 14 


| 14 | 16 | 


Summary: Healing accelerated—4 animals or 67.0% 
“unaffected —1 animal or 16.5% 


“delayed 


* Infected. 


In summary, we note that 67 per cent of 
all the wounds treated by one or another 
preparation of chlorophyll healed more 
rapidly than their controls. This percentage 
varies from 55 per cent in the case of the 
acid buffered aqueous solution to 75 per 
cent with the 1 per cent hydrophylic base 
jelly as a vehicle. Referring to Table 1 
we see that, using the hydrophilic jelly 
preparation, as high as 83.3 per cent of the 
wounds in guinea pigs and rabbits showed 
such acceleration in the healing process. 


—1 animal or 16.5% 


the reading is only a matter of two days, 
(the routine time interval between redress- 
ing and examining the wounds), as Brush 
and Lam have emphasized, one is justified 
in querying any actual effect of the agent 
under study. But when the time required 
for healing is reduced by one-fourth in from 
two-thirds to three-quarters of a series of 
over four hundred lesions, it would seem to 
indicate that chlorophyll does cause some 
biologic response in respect to stimulating 
cell growth which can be put to a useful 


Con- | Test 
trol 
| 
9 8 6 16 | 18 | 10 8 9.6 
8 a] 6 | 16] 14] 12] 12] ro | 12 | 14 | 12 15 11.6 
12 8 6 12 | 12 | 12] 14 | 12 | 12 | 20*| 22*| 12 | 15.3 
13 8 2 6 16 | 14| 10] 12 | 12] 12] 10] 12 15 11.3 
70 8 8 | 14 | 16 | 18 | 14 | 15.7 
71 8 8 .. 12 | 12 | 16) 14] 14 | 13.7 
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purpose in the many problems associated 
with wound healing. 

This stands out particularly prominently 
if one summarizes the results obtained 
with various vitamin and sulfone com- 
pounds (Table v), as well as with the 
various miscellaneous agents tested by our- 
selves and by Brush and Lam in which it 
can be seen at a glance that little or no 
favorable effect upon the rate of healing 
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itself actually bactericidal, but that it does 
exert a definite bacteriostatic effect in vitro, 
apparently through its oxidative action. Its 
mode of action 1n vivo is still obscure, but it 
is believed that interference with fibrin- 
olysin production and its growth stimulat- 
ing capacity are also of importance. 

In the second group of experiments which 
deals with artificially infected surgically 
produced wounds, the data in summary 


Rats | Gui 


Healing | 

S| 3 

< Pir >| < | 
| 3 | | | 
Z Z | 

Chlorophyll—alkaline solution...............)° 6) 4 6 
Chlorophyll—acid solution.................. 6] 4] 210 | 6} 
ChlorophylIl—lanoline ointment.............. 6| 4| 2/0 | 6] 
Chlorophyll—cholesterol ointment. .......... 6| | 6 
Chlorophyll—hydrophilic jelly............... 6| 4| 2'0 | 6 
Methionine 6) 3) 2/1 6| 
Castilian malva infusion.................... 6) 1] 6) 
Sulfanilamide powder......................-| 2/4 6) 
Sulfathiazole ointment...................... 6) 2/4 6 


TABLE IV 
STERILE, SURGICALLY INDUCED WOUNDS 
nea-Pigs| Rabbits | Dogs Summary 
| 
Healing} /|Healing| |Healing| Healing 
| | | } | 
| | | | 
3) 2j1*| 4] 2) 1/1 | 4] 3} | 20 | 12 | 60 5 25 3 (15 
4| 4) 1 3/0 | 4 2, | 20 | 11 | 55 8 
4| 2/0 | 6| 4) 1/1*| 6] 4) 24 | 16 | 67 6 |25 2/8 
4| 2/0 | 6) 4] 2/0 | 6| 5] | 24 | 18 | 75 6 |25 olo 
110 | | 6] | 24 | 18| 75 | 6 |25 
8/2 |26/18) | 75 | 67 | 31 [27.5] 6] 5.5 
2| | 4! 2! 2.0 | 4] 1] 3/0 | 20 7 | 35 | 12 |60 
o| | 4) 1] 3'0 | 4] oO} 20 16 |80 2 |10 
4/1 | 4/0 | 4) 3/0 | 20 4 | 14 {70 2 |10 
2) 4jo | 4] 4) o} 3/1 | 20 | 1. 23. 168 2 |10 
2} 4/0 | 4] 2} 2/0 | 4] 1] | 20] 40] 155 
2} 3|1*| 4) 3/0 | 4) 2) | 20 | 6 | 30 | 12 |60 2 |10 
0} 3/3 | 4] 2/2 | 13 | 20}; o| o| 8 |40 12 |60 
2/4 | 4! o| 3/1 | o| 212 | 20] o| of 10 |50 10 |50 
1} 3/2 | 4] 0} 1/3 | 4] 2/2 | 20 | 1} 8 |40 11 155 
4| 1] 1|2 | 4] of 113 | 20 | 10| 10 8 |40 
3} 3,0 | 4] 1] 310 |] 4] 1] | 20 | 7 | 35] 155 2 |10 
o} 4/2 | 4] oj 2/2 | 4) of | 20| 1] | 12 |60 7 135 
|. .|76). 370 


* Infection. 


was obtained, and indeed, in a not insignif- 
icant percentage of the wounds there was 
an appreciable retardation noted in the rate 
of healing. As a matter of collateral interest, 
it should be mentioned that where actual 
delay in healing occurred in the animals 
treated with chlorophyll there was second- 
ary infection present. That aspect of the 
problem is more clearly seen in the second 
group of experiments in which infection 
was introduced into the wounds. It has 
already been brought out in another paper 
of this series? that chlorophyll is not of 


form are presented in Table vi. Here again, 
it is to be noted that almost the same 
relative acceleration in healing is noted in 
the chlorophyll group as compared with the 
other test agents as in the uninfected 
series of cases. However, in the group of 
miscellaneous agents, several of which are 
more or less antiseptic in their action, 
there is a definite shift in the picture toward 
more rapid healing with a corresponding 
drop in the delayed healing percentage 
figures. This is particularly striking in the 
case of “Tetrodine,” a stable aqueous 
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preparation of iodine, as well as in the 
various sulfone compound treated lesions. 
Of the three sulfa drugs tested in this 


TABLE Vv 
RATE OF HEALING OF EXPERIMENTAL SURGICAL WOUNDS 


Acceler- | Un- | Dela ed 
Test Agent ated, | affected, P 
Per Cent|Per Cent)" ““" 


5-5 
6.0 


25.5 


Chlorophyll preparations.| 67.0 
Vitamin ointments 18.4 | 
Sulfa compounds 3.8 | 
*Miscellaneous..........| 19.4 | 


37.4 
71.6 
45.0 
55.1 


* See Table tv this article and Table 11 in Brush and 
Lam’s (loc. cit.).. 


respect, sulfadiazine in a 2 per cent spray 
seemed the most effective in controlling 
infection, and thereby, indirectly hastening 
repair. Bio-dyne, here as in the clean 
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wounds appeared to have an appreciable 
accelerating effect from the percentage 
standpoint, but actually this difference was 
hard to evaluate, because it was only by a 
matter of a couple of days in the majority 
of cases. Scharlach R omtment in our 
hands had little or no effect on the rate of 
growth. This independently confirmed the 
report by Brush and Lam. The same incon- 
clusive evidence was obtained in respect to 
the use of methionine and the various 
vitamin ointments as well as Castilian 
malva infusion preparations so far as their 
effect upon wound healing is concerned. 
(Table vit.) 

In the third group of experiments which 
were designed to show the healing effect of 
topical applications of various agents on 
standard dry heat burns of varying size and 


TABLE VI 
HEALING OF SURGICALLY INDUCED WOUNDS, EXPERIMENTALLY INFECTED WITH 0.5 CC. OF A MIXTURE 
OF STAPHYLOCOCCUS AUREUS (STRAIN C-209) AND STREPTOCOCCUS HEMOLYTICUS 
(LANCEFIELD GROUP A STRAIN C-203) TWENTY-FOUR HOUR BROTH CULTURES 


Guinea Pigs 


| Healing 


Test Agent 


| No. Animals 
Accelerated 


Chlorophyll—alkaline solution. 
Chlorophyll—acid solution... . 
ChlorophylI—lanoline ointment} 
Chlorophyll—cholesterol oint- | 


| Delayed 


Bio-dyne ointment 

Vitamin B ointment 

Vitamin c ointment 

Vitamin D ointment 
Methionine ointment 

Castilian malva infusion 
Sulfanilamide powder......... 
Sulfathiazole powder 
Sulfathiazole ointment........ 
Sulfadiazine spray............ 
Scharlach R ointment 
Tetrodine powder 

Control 


Summary 


| 


Healing Healing 


r Cent 


| Accelerated 
| Unaffected 


| Per Cent 


| Pe 


| 


| Accelerated 


QW W 
CSS 
I An 


Ney | Per Cent 


| Total Lesions 
Nv 


| Delayed 


NBOAN ONIN On 
mMNN MN AN QW wo 


=| 
Dogs | 
< 
| | 
Z |_| 
9| 2] 2} 4] 3 | 
Chlorophyll—hydrophilic jelly| 12 | 4] 1] 2| 6} 5 | | 
Total chlorophyll..........| 60 | 35 | 18 | 7 | 10 | 26/19 | 6 a | 86 | 54 | 63 | 24 | 28 | 8| 9 
12 | | 12 
12 | } 12] 2] | 8 
12 | az] 3 | 8 
| | 21 
12 | }12| 4 | 12 
12 | | 13 
12 | | 25 
12 | | 17 
12 | | 12] 3] 8 
12 | | 8 
12 | | 12 
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intensity, a striking parallelism was ob- 

served in comparison with the previous 

clean and infected wound experiments. 

These data are summarized in Table vii. 
TABLE VII 

COMPARATIVE RATE OF HEALING OF CLEAN AND INFECTED 


WOUNDS USING CHLOROPHYLL, VITAMIN OINTMENTS, 
SULFA COMPOUNDS AND TETRODINE 


Accelerated Unaffected Delayed 


Test Agent 
Clean | tected | Clean | fected | C4” | fected 


Chlorophyl! prepa- 


ne 67.0 | 63.0 | 27.5 | 28.0] 5.5 | 9.0 
Vitamin ointments} 18.4 | 19.4 | 71.6 | 70.8 | 6.0 | 9.7 
Sulfa compounds..| 3.8 | 27.1 | 45.0 | $7.3 | 51.2 | 15.6 
Tetrodine powder..| 5.0 | 45.0 | 60.0 | 43.0 | 35.0 | 12.0 


As in the previous studies, the response in 
the rate of healing was found to be greater 
with the various chlorophyll preparations 
than with any of the other test agents, 
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ranging from 62 to 83 per cent, with an 
average figure of 71 per cent. There seemed 
to be no striking relative differences in this 
rate between the larger (5.0 cm.), more 
severe burns and the smaller (2.5 cm.) 
lesions produced at a lower temperature, 
although obviously the larger lesions took 
somewhat longer to heal. In this series of 
animals the Bio-dyne did not seem to be 
particularly effective in hastening the 
repair process, although the resultant scar 
tissue formation was of excellent quality 
with but little contraction and deformity. 
The methionine and Scharlach R (amino- 
azotoluene azobetanaphthol) ointments and 
the Castilian malva wet dressings showed 
up.a little better in this group of experi- 
ments with a slight acceleration of the 
healing process in from 40 to 50 per cent of 
the cases. It is our impression that these 
agents have more effect upon epitheliza- 


TABLE VIII 


HEALING OF EXPERIMENTALLY 


INDUCED, DRY HEAT, MILD, THIRD DEGREE BURNS IN DOGS 


2.5 Cm. 5.0 Cm. Summary 
| | 
250°C.— 300°C.— | 250°C. — | 300°C.— Healj 
20 Seconds 30 Seconds | 20 Seconds | 30Seconds | ane 
} | | 
| 
= 
Healing Healing | Healing | | Healing | 
Test Agent | | 
| | | | | | ] | Some | 
| | } } ou} 
Chlorophyll—alkaline solution...| 4) 8) 6! 2 41 212} 5 
Chlorophyll—lanoline ointment..| 4) 4) 2] 1 | 24 | 16/67! 6/23] 2] 8 
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tion than upon the development of healthy 
granulation tissue as is the case with 
chlorophyll. Likewise, it should be noted 
that the actual amount of acceleration with 
these three agents seldom exceeded two to 
three days as compared with the 25 to 
30 per cent obtained with chlorophyll. In 
the case of the vitamin preparations, a 
similar slight acceleration in the healing 
rate in some of the animals was observed, 
but this was counterbalanced by a like 
delay in others so that the net result was of 
no statistical significance. With the sulfa 


TABLE Ix 
SUMMARY-—ALL EXPERIMENTS 
| 
Accelerated! Unaffected 
| Total |__ 
| Lesions | | | 
| Tested | or | > | Per 
~it | No. | Cent 


Delayed 


Test Agent 


Chlorophyll 

preparations. . | 448 
Vitamin oint- | 

228 | 
Sulfa com- 

pounds...... 304 | 
Bio-dyne_ oint- | 


Methionine 
ointment 
Castilian Malva | 
infusion } 
Scharlach R 
ointment 
Tetrodine pow- 


Totals 


654 | 47.6) 


compounds a very definite delay in healing 
was found to be the rule, which was even 
more striking than that noted in the clean 
surgical wound series. Only in the presence 
of infection did the sulfa drugs exhibit their 
real effectiveness, permitting healing to 
proceed more promptly than in the control 
lesions through their bacteriostatic action. 

In Table 1x will be found summarized 
the results of all three groups of experi- 
ments. It will be noted, that, including all 
three types of experimentally imduced 
lesions in all four test animals, the rate of 
healing was accelerated appreciably in 
67.9 per cent of the animals on which the 
various chlorophyll preparations were used. 
This percentage is approximately twice 
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that obtained with any of the other prep- 
arations studied and five times as great 
as that recorded with the various sulfa 
compounds. In only 6 per cent of the 
animals on which chlorophyll was used was 
any delay in healing noted and in the 
majority of those cases there was secondary 
infection present not controlled by the drug. 


COMMENTS 


An attempt has been made in the fore- 
going experiments to evaluate the effect 
of topical application of various agents 
currently of interest in the treatment of 
wounds, of both traumatic and thermal 
origin. A standard procedure has been fol- 
lowed that the results might be critically 
compared. The method has the advantages 
of simplicity and uniformity which might 
make it useful to others working in this 
same field. By establishing such a standard 
technic, experimental studies from differ- 
ent laboratories could be more satis- 
factorily compared or contrasted, data 
could be easily duplicated for purposes of 
confirmation, and a universal understand- 
ing of each other’s reports might hasten 
the solution of many acute problems in this 
field. 

In these studies the objective has been 
strictly empirical and factual: to note the 
length of time required to heal a standard 
wound. No attempt has been made to 
theorize or to explain the manner of action 
of any of the agents under consideration. 
In earlier papers in this series, it has been 
shown that chlorophyll has a growth 
stimulating effect upon fibroblasts in tissue 
culture, and that it possesses certain 
bacteriostatic capacities. Its mode of action 
is still most obscure, but the practical 
application of these properties, which it 
has been shown to possess, to wound heal- 
ing has been substantiated by the data 
presented in this report. We believe the use 
of chlorophyll should be extended widely 
in the clinical field possibly in conjunction 
with or subsequent to the more actively 
anti-bacterial agents such as the sulfa 
drugs. Its use in war injuries and burns 
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} 
76 26 | 34.2) 43 56.5| 7 | 9.3 
76 27 35.5| 43 | 56.5 6 | 8.0 
} ~ 
76 23 30.2} 43 56.5) 10 
76 15 19.7) 44 a 17 | 22.4 
MEEN.....| 1,372 | 402 | 35 226 | 16.6 
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seems particularly indicated at this time in 
view of the results recorded here. 

It has been of great interest to us to learn 
of the comparative ineffectiveness of any of 
the vitamins applied locally. While much of 
the recent work, such as that of Bartlett, 
Jones and Ryan* and Hunt,” has empha- 
sized the value of an adequate vitamin Cc 
dietary intake in wound healing, its local 
application as demonstrated in these studies 
is practically negligible. Slightly more 
favorable results have been noted by 
Abramowitz! and Hardin® with the use of 
vitamin A and D ointments locally, but we 
have been unable to confirm this in these 
experiments. In the use of the sulfa drugs 
the resultant delay in wound healing is 
more than offset by their value in control- 
ling infection. Our studies merely tend to 
confirm other, similar observations in this 
respect, notably those of Goldberger!*® and 
Bick.‘ In the clinical field the recent work 
of Reid,?*?* Thompson and Ravdin,” 
Koster and Kasman,™ Allen and Koch,’ 
Whipple” and Elman! lay emphasis on the 
importance of correcting any existent 
hypoproteinemia which may exist. This 
aids in reducing the “lag” period by 
stimulating normal, healthy cell growth 
and providing the necessary adequate 
protein nutritional requirements. 

Methionine was employed in this study 
with the idea of supplying the well estab- 
lished growth stimulating sulfhydryl radi- 
cal. The results would seem to point to at 
least a partial utilization of this factor, 
although nothing very conclusive can be 
drawn as an inference with such a relatively 
small number of lesions. Castilian malva 
has been used in certain parts of the south- 
west and Mexico, more or less empirically, 
in various circulatory disturbances of the 
extremities accompanied by tissue break- 
down with what have been claimed to be 
most encouraging results. It is now under 
laboratory and clinical investigation to 
learn something of its effects and pharma- 
cologic action. In our studies, infusions, 
prepared from the crude, dried leaf have 
been used both in tissue culture and wound 
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healing experiments. That the drug has 
some definite pharmacologic activity ap- 
pears unquestionable, and further investi- 
gation into its behavior seems indicated. 
In these wound healing experiments 
Bio-dyne ointment has likewise shown some 
slight suggestion of accelerating the repara- 
tive process. Its antiseptic component has 
been fairly effective in controlling infection, 
but again, any beneficial results noted have 
not been particularly striking. With Tetro- 
dine, it is our impression we are dealing 
with an agent with all the antiseptic effects 
of tincture of iodine, but with very few if 
any of the objectionable features of tinc- 
ture. It does not appear to delay healing 
appreciably because of its relatively mini- 
mal toxic effect upon tissues, and indeed, 
healing is definitely hastened in infected 
wounds as compared with the control 
animals by overcoming the infection. In 
this respect, it seems more effective than 
any of the sulfa compounds studied. 
Scharlach R ointment appears to be very 
ineffectual in accelerating the wound heal- 
ing mechanism. Its much vaunted epithelial 
stimulating action seems practically negligi- 
ble in our experience, and this impression 
has been recorded likewise recently by 
Boehringer and by Brush and Lam. 


SUMMARY AND CONCLUSIONS 


1. The effect upon the healing of 1,372 
experimentally induced wounds and burns 
by the topical application of seventeen 
medicinal preparations is presented. 

2. A control series of 878 similar lesions 
is included. 

3. The agents tested include: Chlorophyll 
(aqueous soluble derivatives) in five vehicles, 
vitamin A, vitamin B complex, vitamin C 
ointments, bio-dyne ointment, methionine 
ointment, Castilian malva infusion, sul- 
fanilamide powder, sulfathiazole powder 
and ointment, sulfadiazine spray, Scharlach 
R ointment, and tetrodine dusting powder. 

4. Of all these agents, only the chloro- 
phyll preparations consistently showed 
any statistically significant effect in ac- 
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celerating the healing of both traumatic 
and thermal wounds. 

5. Wound healing in 448 lesions in this 
group was accelerated by 24.9 per cent in 
time, in 304 or 67.9 per cent of the cases. 

6. Vitamin B, c and p ointments showed 
no appreciable effect. 

7. Bio-dyne and methionine ointments 
and Castilian malva wet dressings (in- 
fusion) caused a slight acceleration of heal- 
ing in somewhat less than a third of the 
cases, but of less than 10 per cent in time. 

8. The sulfa compounds caused definite 
retardation of the healing process except 
in the presence of active infection. 

g. Scharlach R ointment was essentially 
inert, acting merely as a protective dressing 
similar to boric ointment or petrolatum 
gauze. 

10. Tetrodine, an active, stable, aqueous 
soluble iodine preparation (with an iodine 
content of 4 per cent combined iodine and 
2 per cent free iodine) reduces the healing 
time in about half the cases when infection 
is present. In the absence of infection some 
slight delay in healing is found presumably 
because of minor tissue irritation. 

11. On the basis of these observations it 
is suggested that chlorophyll preparations 
should be used much more extensively in 
the treatment of wounds and burns. 
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IMPLANTATION OF THE URETERS INTO THE LARGE 


INTESTINE* 


REPORT OF TWO CASES 


RussELtt Story FOWLER, M.D. 
Director of Surgery, Wyckoff Heights, Hospital 


BROOKLYN, 


HE cloacal condition, which exists 

normally in fowls and is also the con- 

dition which exists during the first 
weeks of the human embryo, early sug- 
gested the thought of making such a deflec- 
tion of urine through the rectum. Such a 
method secured a retentive space under 
control, and was comparatively easy of 
accomplishment. 

In 1790, Petit called attention to the 
valve-like openings of the ureters, and it 
Is Over ninety years since ureterorectal 
and vesicorectal anastomoses were made 
by Simon, followed later by Lloyd, and 
Johnson. The variety of the valve type of 
operation was also reported by Fowler 
(1898), Martin, Carl Beck (1899), and 
later by Frank. Coffey made an extensive 
investigation concerning the valve function 
of the duct openings of both the common 
duct of the liver and of the pancreas. He 
proved experimentally and mechanically 
that the valve effect is caused by the 
extension of the duct for some distance 
between the mucosa and the muscularis. 

Cabot has shown that the ureter is 
similarly placed in the wall of the bladder 
for a distance of 1 to 1.5 cm. Direct trans- 
plantation of the ureters failed in not 
providing for compression of the ducts by 
internal pressure, thus permitting dilata- 
tion of the ureters and regurgitation into 
them. The method of transplanting the 
base (Maydl) or a greater portion of the 
bladder (Moyniham, 1906) into the wall 
of the rectum is practical, as it then 
becomes subject to the same _ internal 
tension as the rest of the intestine. This 
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method is not difficult of accomplishment 
in the male. 

Those operations in which the ureters 
are transplanted and have been preserved 
to their tips are correct only in principle 
if they are made after one of the methods 
which secures compression of the Jumen. 

The Coffey operation which Charles 
Mayo described as practically a divided 
Martin, is accomplished by separating the 
ureters that have been isolated and brought 
through the posterior peritoneum, the 
distal ends being ligated and buried. A 
double-needled ligature is attached to the 
split ends of each ureter. At a point as 
low as convenient the sigmoid is held in 
a curved, rubber-covered clamp to protect 
against the discharge of intestinal con- 
tents. The bowel is then incised longi- 
tudinally for one and one-quarter inches 
through the peritoneum and muscularis, 
but not the mucosa; the mucosa is perfor- 
ated at the lower end of the incision. The 
two needles are passed into the lumen 
of the bowel through the opening and out 
of its wall, slightly separated, one-half 
inch Jower down, and are used to draw the 
ureter through the opening into the 
lumen, where it is held by tying the two 
threads. The cut muscularis and _peri- 
toneum are now closed over the ureter 
in the incision by two rows of sutures. The 
second ureter may now be attached or 
preferably the operation delayed for a 
later period. The Stiles operation (1907) 
and that of Mirotworzeff, which method 
is nearly the same and was reported in 
1910, Charles Mayo states secure much 


* Read before the Brooklyn Surgical Society, November 13, 1941. 
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the same effect by infolding the bowel 
over the ureter by numerous sutures, like 
a Witzel gastrostomy.* 

On November 4, 1897, before the Brook- 
Iyn Surgical Society Dr. G. R. Fowler 
presented a case of extrophy of the 
bladder in which implantation of the 
ureters into the rectum, by a new and 
original method, had been performed at 
the Brooklyn Hospital, September 20, 
1896. The history of the case is as follows: 


E. W., aged six, referred by Dr. McCleary, 
was admitted to the Brooklyn Hospital, with 
extrophy of the bladder and epispadias. In 
view of the unsatisfactory results following the 
plastic procedures designed to restore the 
defect in the anterior abdominal and bladder 
walls in this class of cases heretofore in use, it 
was decided to utilize the rectum, as a recepta- 
cle for the urine, which, according to O’Bierne, 
is practically empty during the intervals of 
defecation, the feces being stored at the sigmoid 
flexure. 

The abdomen was opened in the median line, 
with the patient in the Trendelenburg position, 
the rectum being thoroughly cleansed primarily. 
The ureters were identified in their relation to 
the vessels, the posterior layer of the peri- 
toneum incised for a sufficient extent to expose 
them freely, and the ureters traced to their 
termination upon the bladder wall, from which 
they were detached. The ends of the ureters 
were cut off obliquely. 

A longitudinal incision 7 cm. long was made 
in the anterior wall of the rectum, only the 
serous and muscular coats being included in the 
incision. The edges of this incision were 
retracted, a diamond-shaped space in the 
submucous space being thus exposed. A tongue- 
shaped flap of mucous membrane, with its 
base directed upward, was cut from the mucous 
membrane of the bowel in the lower half of 
the diamond. This tongue-shaped flap was 
doubled upon itself in an upward direction in 
such a manner that one-half of its mucous 
surface presented anteriorly, where it was 
secured by one or two catgut sutures. A flap 
was thus secured, both sides of which were 
covered with mucous membrane. 

The ureters were now placed in the incision 
with their obliquely cut ends lying upon 

* Here and there some of the above is quoted though 
not verbatim from Charles Mayo. 
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the presenting mucous membrane surface of the 
flap. Two catgut sutures served to secure the 
ureters in position at this point, and two more 
were placed in the space represented in the 
upper half of the diamond, care being taken 
that these sutures did not invade the lumen 
of the ureters. The flap-valve and attached 
ends of the ureters were then pushed into the 
cavity of the rectum, and the rectal wound 
closed as follows: The gap in the mucous mem- 
brane left by the reflected half of the tongue- 
shaped flap was first sutured by a running 
catgut suture. The original wound in the rectal 
wall was then closed by fine silk sutures, the 
upper two or three of these being likewise 
utilized for still further securing the ureters 
where they passed in the submucous space in 
the upper half of the diamond. The abdominal 
wound was then closed. 

Prompt recovery followed the operation. 
The rectum became remarkably tolerant of 
the presence of urine from the first day follow- 
ing the operation, urination occurring per 
rectum on an average of every three hours. As 
time passed this toleration became more pro- 
nounced, until at the present time the intervals 
do not exceed the normal. 

The bowel performs without apparent diffi- 
culty the double function of a receptacle for 
both feces and urine. While urination takes 
place at normal intervals, defecation likewise 
takes place at normal intervals. The former 
occurs about once in six hours; the latter takes 
place but once daily. The movement is gen- 
erally formed and is not mixed with or accom- 
panied by urine, as far as gross appearances 
can determine. 

Ordinary cleansing after each act of urina- 
tion suffices to prevent excoriations and eczem- 
atous conditions in the anal region, no trace 
of which is present. The child up to this time, 
fourteen months after the operation, has shown 
no evidence of renal disturbance. He attends 
the public school, and suffers not the slightest 
inconvenience from the presence of the urine 
in the rectum. 


The following objects are claimed to be 
obtained by this method of operating: 

1. Regurgitation of urine, or passage of 
feces into the ureters, is prevented by an 
efficient and permanent valve with a 
mucous surface applied to the open mouths 
of the ureters. 
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2. The circular muscular fibers of the 
bowel wall make compression upon the 
ureters as they lie in the space beneath 
the muscular coat of the rectum, thus 
securing occlusion, and affording additional 
security against regurgitation during the 
act of defecation. 


The after-course is as follows: This boy grew 
up to manhood, married, supported himself, 
and was free from disease or from trouble of 
any kind for many years. I saw him sometime 
in 1927 or thereabouts with his physician, 
Dr. A. Ross Mathewson. He wished to know 
if his defect in the abdominal wall could be 
operated upon and corrected. I advised against 
such an operation. 

The next I heard of W, he was a patient in 
the clinic of the New York Hospital in 1939 
and subsequently was admitted to the New 
York Hospital and was operated upon May 31, 
1941. 

The following is a copy of a photostat of the 
summary of the history taken in the New York 
Hospital. 

History No. 225529. This is the first admis- 
sion of a fifty year old married white male. The 
chief complaint was various pains and malaise 
of one week’s duration. His family history was 
negative including deformities. He had had 
bilateral inguinal hernioplasties fifteen years 
ago. His general health was good until two 
years ago when a chronic cough developed. 
It had become more severe. He was seen in 
the pulmonary out-patient department where 
sputum was negative for A.F.B. and the chest 
plate showed increased markings in the lungs. 
He lost twenty-five to thirty pounds in the 
past two years. Occasionally, the cough was 
so severe that he might vomit. He had frequent 
colds, his nose was usually much congested with 
mucous. He was quite short of breath on 
exercise but could sleep flat. 

The patient was born with complete epispa- 
dias, a wide open bladder neck, but apparently 
without complete evagination of the bladder. 
At the age of six a bilateral uretero-intestinal 
transplant was done by Dr. G. R. Fowler, of 
Brooklyn. The operation was described in two 
articles, one in the American Journal Medical 
Sciences, March 1898, and on page 313-314 
of volume 11, “Treatise on Surgery” by Dr. 
Fowler (Saunders Co.) 1906. The result, at 
least until two years ago, has been perfect. 
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He had no pyelitis-like attacks, no proctitis 
and no impotence. He has worked regularly. 
He is married and has two living children. 
Sexual relations have always been satisfactory 
in spite of the deformity. The patient had 
voided rectally every three to four hours night 
and day. Occasionally, if sleeping very soundly, 
he might wet the bed; otherwise he had been 
able to tell when the rectum was full. His wife 
stated that he had had frequent dull pains in 
the region of the kidneys, none of which, how- 
ever, had interfered with his work until two 
years ago. Two years ago he was sent to the 
Urological Clinic and Pulmonary Clinic re- 
garding chronic cough. 1-v pyelograms showed 
a coral stone on the right side, with no evidence 
of function in two hours. On the left side was a 
poorly functioning hydronephrotic left kidney. 
Blood urea nitrogen February 10, 1939, was 40. 
For the past two years, his general health had 
been poor. He had lost thirty pounds. He had 
frequent colds, furuncles, and his cough caused 
considerable trouble. He had also had dull pain 
in both kidney regions, particularly on the 
right. Frequency had increased from three to 
four hours to one and one-half hours. One week 
before he developed malaise, vague muscle and 
joint aches, anorexia, and particularly a bowel 
frequency, that is, passage of feces with each 
urination, and desire to pass feces. Ordinarily 
feces are only passed one to two daily. He had 
been in bed for the past week and eaten very 
little. He had no chills or fever. 

Physical examination revealed a well de- 
veloped, somewhat underweight, pale, listless 
male of fifty-one in no distress, but looking ill, 
and with a uremic odor to the breath. Exami- 
nation of the head, eyes, ears, nose, throat and 
neck showed bilateral nasal obstruction (partial) 
with considerable mucous. The pharynx was 
chronically inflamed. The chest was clear and 
the heart negative. Blood pressure was 85/60. 
There were bilateral strong inguinal hernia 
repairs. The symphysis pubis appeared wide. 
There was a suprapublic vertical scar. The 
penis was wide without complete urethra. 
This was completely epispadic with a dorsal 
groove which opened into the bladder. The 
bladder neck would admit the index finger. The 
bladder mucosa was pale pink, and smooth. 
Tests were unremarkable. Rectally, there were 
small external tabs. The prostate was enlarged 
about one-half times, slightly nodular on the 
right side. It could be palpated bimanually 
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with one finger in the bladder and one in the 
rectum. Extremities and reflexes were negative. 

Filtered specimen of the urine showed a 4+ 
albumin, concentration to 1015. No sugar was 
present. Red and white blood cells were seen. 
Hemoglobin was 12.5 Gm., red blood cells, 
4.1 million; white blood cells, 18,700; and an 
increase of polymorphonuclears. Serology re- 
port was negative in 1939. Blood urea nitrogen 
on admission was 150; thereafter it varied 
between 132 and 172. 

Fluids were forced, particularly parenterally. 
His output was over 1,000 cc. daily. His general 
condition, however, failed to improve. X-rays 
taken showed a coral stone on the right side, 
and no positive evidence of function on the left 
side. Accordingly, under local anesthesia a left 
nephrostomy was carried out. The patient’s 
general condition continued steadily down hill, 
and following operation his temperature rose 
to 39.4°c. He became comatose on the first 
postoperative day. His blood urea nitrogen 
remained elevated. The patient expired with- 
out any striking change, signs or symptoms. 
Permission for autopsy was obtained. 

The body was that of a well developed, 
moderately obese, white man who appeared 
slightly older than the stated age of fifty years. 
The body weighed 69 kilograms and measured 
173 cm. in length. There was rigor throughout 
the body and slight livor over the posterior 
aspects of the body. The skin of the face and 
neck showed spots of livid discoloration. The 
face and neck appeared swollen but no pitting 
could be elicited. The hair of the head was 
abundant and gray. The eyebrows were brown. 
The eyelids were slightly swollen, the right 
more than the left; this was probably due to 
edema. There was a small pedunculated papil- 
loma in the outer upper corner of the left 
eyelid. The eyeballs were moderately protrud- 
ing. The corneae showed beginning drying. 
The right pupil was slightly larger than the 
left, measuring 3.5 mm., the left 3 mm. The 
right pupil appeared slightly gray, the left 
black. The conjunctivae were pale. There was 
a small amount of purulent discharge in the 
right conjunctiva. There was also purulent 
discharge in the nostrils. The oral cavity could 
not be examined because of rigor. Several 
teeth were absent, others were carious. About 
the right lower lateral teeth the margin of the 
gum was red and covered with necrotic material. 
The lymph nodes of the neck were not palpable. 
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The skin of the neck was covered with white, 
dry powdery material (uremic snow?). There 
was a well healed left rectus incision measuring 
6 cm. in length and another well healed surgical 
incision extended from beneath the umbilicus 
to the symphysis pubis measuring 7 cm. in 
length. There was a healed surgical incision 
above the right iliac crest measuring 12 cm. 
in length. There was a fistulous opening at the 
symphysis pubis which entered the region of 
the bladder. The upper margin of this fistulous 
opening was marked by a stellate scar. There 
was a left transverse incision above the kidney 
extending from the midscapular line to the 
midclavicular: line. This incision was very 
recent; it had been sutured by black silk and 
drained by two rubber tubings. There were 
several needle puncture wounds in the ante- 
cubital fossa. The extremities appeared slightly 
swollen but showed no pitting on pressure. 

The usual incisions were made for examina- 
tion of the chest and abdomen. The contents 
of the cranium were exposed by an inter- 
mastoidal incision. 

The peritoneal cavity contained no measur- 
able amount of fluid. The serosal surfaces were 
smooth and shiny and the relationship of the 
organs was normal. There were few fibrous 
adhesions between the appendix and the 
peritoneum. The appendix was curled up and 
lay behind the cecum. The pleural cavities 
contained about 15 cc. of clear serous fluid and 
the serosal surfaces were smooth and shiny. 

The heart weighed 300 Gm. This organ was 
of normal size and shape. The valvular orifices 
measured as follows: tricuspid valve 13.5 cm.; 
mitral valve, 11 cm.; aortic valve 7.5 cm.; 
pulmonic valve, 8 cm. The myocardium of the 
left ventricle measured 16 mm. in thickness, 
that of the right ventricle 4 mm. The chambers 
were of normal dimensions. The valve leaflets 
were all smooth and delicate, save for the 
presence of an atheromatous plaque measuring 
approximately 1 cm. in greatest diameter in 
the aortic leaflet of the mitral valve. The fora- 
men ovale was closed. The branches of the 
coronary artery showed slight sclerosis. The 
lumen of the vessel was not harrowed at any 
place. The thoracic aorta showed slight sclero- 
sis; the abdominal aorta was moderately 
sclerosed. Calcified patches were very few and 
the degree of calcification scant. Ulceration 
was absent. The orifice of the right renal artery 
was very small, measuring only 3 mm. across 
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(about one-half that of the left). There was 
slight sclerosis of the base of the aortic leaflet. 

The two lungs together weighed 1,800 Gm. 
This increase in weight of the lungs was due 
entirely to intense congestion and edema. The 
bronchi were red and the bronchial tree was 
filled with a moderate amount of red-tinged 
mucous exudate. There was a fibrous scar in 
the posterior part of the apex of the right upper 
lobe, measuring 3 by 2.5 cm. on the pleural 
surface. This scar did not effect the underlying 
lung tissue. No apical scar was noted in the 
left pleura and calcified nodes were not identi- 
fied in the lung or in the tracheobronchial 
lymph nodes. There was moderate anthracosis 
of the tracheobronchial lymph nodes which 
were slightly to moderately enlarged. The 
largest of these measured approximately 2.5 by 
2 by 1.5 cm. Several of these anthracotic nodes 
were soft and one such node was sectioned. A 
gray-white, firm tumor node measuring 4 by 
4 by 2 mm. was found in the mucosa of the 
left main bronchus close to its bifurcation. 

The liver weighed 1,800 Gm. The organ was 
brown-red, of the usual consistency. It was of 
normal shape and of approximately normal size. 
The gallbladder and billiary tract showed no 
change. The esophagus was normal. There 
were a few small erosions at the junction of the 
esophagus with the stomach. The stomach 
itself presented no change. The mucosa was 
covered with a moderate amount of tenacious 
mucus. The small intestine showed no change. 
The large intestine was also normal. There 
was great distention of the cecum and rectum. 
The content of the large intestine was green 
and soft, in part fluid. 

The appendix measured 10 cm. in length. 
Fibrous peri-appendiceal adhesions have al- 
ready been mentioned. There were numerous 
petechiae in the sigmoid colon. The spleen 
weighed 250 Gm. As the weight indicates the 
organ was slightly enlarged. The capsule was 
normal, the follicles distinct and of normal size. 
The trabecular network could not be defined. 
The pulp was very soft and a large amount of 
red pulp material could be readily scraped 
from the cut surface of the organ. The pancreas 
measured 23 by 4.5 by 2.5 cm. The organ 
showed no gross change. The adrenals were of 
normal size, shape and consistency. The cortex 
was yellow, the medulla gray. 

The right kidney measured 6 by 4 cm. in the 
two greatest diameters. This organ, as the size 
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indicates, was very small. It was embedded in a 
large amount of fatty tissue. The capsule could 
not be identified, neither could cortex and 
medulla be defined. The organ consisted of 
gray-white tissue with numerous minute cavi- 
ties containing yellowish, turbid material. The 
right ureter entered the sigmoid-rectal junction 
20 cm. above the anal orifice. The right ureter 
measured approximately 15 mm. in diameter, 
or approximately 2.5 cm. in circumference. The 
wall of this ureter was greatly thickened, the 
greatest thickness measuring approximately 
3 mm. This ureter was filled with purulent 
material. Its orifice at first could not be probed. 
Further tests, however, showed it to be per- 
meable to water and subsequently a fine probe 
could be passed through it. The renal pelvis 
on this side was contracted and filled with a 
stone which followed the ramification of the 
calices. Around this stone a large amount of 
turbid fluid was found. 

The left kidney measured 11 by 7 by 4 cm. 
The left ureter was wider than the right meas- 
uring in circumference 4.5 cm. However, the 
wall of this ureter was not as thick as the right 
and measured only 2 mm. This ureter in con- 
trast to the right was very tortuous so that it 
could not be readily probed. The tortuosity 
was greatest at the pelvic-ureteral junction. 
The kinking here was so great that it is possible 
that this contributed to the development of 
the hydronephrosis. There was also some kink- 
ing in the region of the junction of this ureter 
with the sigmoid colon. This kidney contained 
no stones. However, there was an incision 
wound on the lateral aspect of the organ with a 
catheter lying in and draining the lower calyx 
of the renal pelvis. This pelvis was dilated. No 
frank purulent material was identified in this 
renal pelvis and the content of this ureter was 
turbid yellowish material similar to that in the 
right kidney. The ureters were not opened until 
after fixation of the organ. There was a hemor- 
rhage in the left renal capsule. This kidney, in 
contrast to the right, was sharply outlined and 
was free from perirenal adhesions and perirenal 
inflammation. Two rubber tubes, in addition 
to the one already mentioned, drained the 
peripelvic region. The two ureters entered the 
rectum close to each other. A depression in 
the mucosa of the rectum measuring 6 mm. 
across beneath their entry marked this site. 

Three vertebrae were cut across. The bone 
marrow was of normal red color. The bony 
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meshwork was as usual, or perhaps slightly 
wider than usual and the bones were of normal 
consistency, if not slightly softer than normal. 

There was a complete epispadias. The blad- 
der was small, measuring approximately 3 by 
3.5 cm. in the two greatest diameters. The 
prostate and seminal vesicles showed no 
change. Testes and epididymides were free from 
abnormalities. * 


The following case of unilateral implanta- 
tion presents some interesting observa- 
tions: 


E. V., a male, age thirty-one, was first seen 
by the author on April 6, 1940. A diagnosis of 
intractable fistula of the left ureter with stone 
embedded in lower end of ureter and with deep 
abscess was made on the examination and 
history. He was referred to the Wyckoff 
Heights Hospital for further observation and 
operation. It was explained to him that an 
attempt would be made te restore his ureter 
and that if this was found impossible the ureter 
would be implanted into the bowel and an 
attempt also made to remove the stone. It was 
explained to him that this method of treatment 
was advised rather than nephrectomy even 
though the kidney might prove to be infected 
and a nephrectomy later be necessary. 

For the past four years, the patient had 
several attacks of pain beginning in the back 
and radiating to the front of the abdomen. 
The pain was severe and accompanied by 
vomiting. During the week of September 25, 
1939, he was cystoscoped at Coney Island 
Hospital and a diagnosis of stone made for 
which he was operated upon during the week 
of January 1, 1940. He was subsequently told 
that it was impossible to remove the stone and 
that it was pushed down into the bladder 
during which process the ureter was damaged. 
A few days later an infection occurred following 
which the wound healed slowly and a fistula 
persisted from which urine has been draining 
ever since. In the latter part of April, 1940, he 
began running a temperature of 101° to 105°F. 
—normal during the day and elevated at night. 


*]I am much indebted to Dr. George W. Wheeler, 
Superintendent and Dr. V. F. Marshall, and Dr. John 
B. Pastore, Assistant Superintendents of the New York 
Hospital, as well as to Dr. Walter C. Klotz, Director, 
and Dr. H. J. Truax of the Out-Patient Department, 
for their generous help in furnishing the New York 
Hospital records of Walsh. 
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A few days later pus began draining from the 
sinus as well as urine. 

Physical examination revealed a well de- 
veloped, white male, not appearing acutely ill. 
Physical examination was negative except for 
the urinary fistula. 

He was cystoscoped on April 7, 1940, by 
Doctor Mule. There was cloudy bladder urine 
and a moderately congested trigone. A No. 5 
catheter passed easily to the right pelvis and 
cloudy urine obtained. A filiform could be 
passed only 1 cm. up the left ureter. No urine 
could be obtained from the left ureter. A flat 
plate and intravenous plates were taken. A 
retrograde pyelogram of the left ureter was 
attempted but no dye could be forced up the 
ureter. Diagnosis: Left ureteral calculus; left 
hydro-ureter and hydronephrosis. 

On April 9, 1940, pus was still draining and 
his temperature was still elevated so the 
fistulous tract which extended to the depth of 
about three inches was dilated with an artery 
clamp and a No. 14 French catheter inserted 
through the tract. 

Four days later the temperature became 
normal. Dakin’s fluid was dropped into the 
catheter several times daily and as the catheter 
became displaced it was re-inserted. 

On April 28, 1940, nineteen days after the 
dilatation of the fistula, the temperature 
remained practically normal. A left rectus 
incision was made and the abdomen opened. 
The peritoneum overlying the ureter was in- 
cised and a probe was inserted into the fistula. 
The fistulous tract was dissected down to the 
ureter. The lower end of the ureter near the 
bladder was found to be connected by dense 
scar tissue. The lower end of the fistulous tract 
near the ureter was found much enlarged. The 
proximal end of the ureter was separated from 
the scar tissue. The scar tissue was incised 
near the bladder and a small stone removed. 
The incision for the removal of the stone was 
closed and covered with peritoneum after 
removal of some of the scar tissue. The ureter 
was separated from the scar tissue. It was found 
impossible to embed it in the bladder. The 
lower sigmoid was mobilized and the ureter 
implanted in the lower sigmoid just above the 
rectosigmoid juncture. This was effected by 
the Fowler technic, i.e., oblique section of the 
opened end of the ureter; application of this 
by fine sutures to the mucous flap with the 
opening of the ureter against the mucous mem- 
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brane; the laying of the ureter on submucosa 
above the flap and securing it there with fine 
sutures. The peritoneal and muscular coats 
were then sutured over the ureter. No drainage 
was used in relation to the ureteral implanta- 
tion but three cigarette drains and a rubber 
tissue drain were used to drain the pelvis on 
the left side where there had been much dissec- 
tion and manipulation. The operation was 
necessarily a long one taking over two hours. 
The abdominal wound was closed without 
drainage; the drains emerged from the excised 
opening of the fistulous tract. The after course 
was uneventful. The sutures and all drains were 
removed on the sixth day and the patient was 
discharged on the thirteenth day with a healed 
wound and much improved. There was im- 
mediate control of rectal urination and defeca- 
tion, urination occurring about every six hours 
per rectum and bowel movements twice daily. 

From May 11 to May 24, 1940, there were 
five office dressings for a small superficial 
granulating area which had been scabbed over. 
The wound has remained completely healed 
since. For the next month there was slight 
pain occasionally in the left kidney region. The 
bladder and rectum functioned well. He gained 
steadily in weight and on January 1, 1941 
weighed 179 pounds, a gain of 37 pounds. 

On November 13, 1941 he reported that he 
worked all day and had no pain. He has gained 
more weight, passes water from rectum four 
times a day separately from two to three bowel 
movements; he has to get up occasionally at 
night when a good deal of fluid has been taken 
but he has complete control. 

He does not find it necessary to pass urine 
by rectum at the same time that he passes 
urine by urethra. The controls are entirely 
independent. This is rather interesting. I have 
asked him to measure the amount of fluid 
which he passes by rectum and also the amount 
of urine which he passes by urethra. He states 
that the amount of urine by urethra in twenty- 
four hours is 32 ounces, that the amount of 
urine per rectum separate from the bowel 
movements is approximately 32 ounces. 

Intravenous pyelogram on October 27, 1941, 
and plates taken May 15, 1942, at five, fifteen 
and twenty-five minute intervals showed good 
function in both kidneys and a normal right 
urinary tract. The left tract showed a moderate 
dilatation of the ureter and pelvis, without 
evidence of obstructive lesion, kinking or 
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otherwise. The left half of the bladder showed 


a deformity. 


G. R. Fowler’s next published contribu- 
tion on implantation of the ureter into 
the rectum in exstrophy of the bladder 
was in the American Journal of the Medical 
Sciences, March 1898, in which he called 
attention to the unsatisfactory character 
of the results following operations designed 
for the restoration of the anterior bladder 
wall in exstrophy, such as introduced by 
Dr. Daniel Ayers and the further closure 
of the accompanying gap in the symphysis 
after the manner of Trendelenburg. 

Konig and Kuster modified Trendelen- 
burg’s procedure by substituting osteotomy 
of the anterior pelvic ring for forced 
separation of the sacro-iliac junction. 
All of these procedures are difficult of 
execution. 

Passavant proposed to accomplish clo- 
sure of the pelvic bony gap by force 
brisement. C. T. A. Koch, of Growigen 
(Netherlands), carried out Passavant’s 
proposition in a child of six years and 
six weeks later closed the defect in the 
soft parts by suture, reporting the case 
one week following the second operation. 

In 1897, Tietze, of Mikulics Clinic, 
advised that all attempts to close the bony 
defect be abandoned and advocated closure 
by lateral flaps. 

Even when exstrophy and the accom- 
panying epispadias were corrected the 
patient’s condition was not greatly im- 
proved. Attempts to restore the muscular 
apparatus of the vesical neck proved 
unsatisfactory, incontinence persisted, ne- 
cessitating the wearing of an apparatus 
difficult to adjust and keep clean. 

For these reasons Maydl, in Prag, in 
1896, suggested implantation of the ureters 
into the rectum. This did not meet with 
marked favor on account of the probability 
of renal infection. That this fear was not 
theoretical was proved by clinical experi- 
ence as well as by the experimented work 
on animals by Gluck and Zeller, Barden- 
heuer, Tuffier, Smith and others. These 
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clinical and laboratory results led to 
attempts to improve the technique of 
implantation to prevent renal infection 
through the open ends of the ureter in 
the rectum. 

Four operative procedures were pre- 
sented: The first, that of Maydl, had 
as its basic principle utilizing nature’s 
arrangement of the oblique course of the 
ureter in the bladder wall and the arrange- 
ment of the mucous membrane at the 
vesical opening of the ureter, so Maydl 
transplanted the bas fond and _ ureters 
into the rectum. 

Second, Krynski, operated according to 
the MaydI method on a twenty-three year 
old man with ectopia vesicae with an 
excellent result eight months postopera- 
tively. Subsequent to this, in 1896, using 
dogs, he implanted the ureters into the 
submucous connective tissue space of the 
rectum by turning back a triangular flap 
of rectal wall in a lateral direction down 
to the mucous membrane, implanting the 
ureters there and making a small opening 
in the mucous membrane for the passage 


of urine, then suturing the triangular flap 
back in place. Krynski’s operation is very 
ingenious and deserves a full description. 
He operated upon dogs. He never did the 
operation on man. He did not observe 
inflammation of the ureter or kidney to 
follow. His method is illustrated by three 


line drawings. A triangular incision is 
made through serosa and muscularis, 
reflecting the flap thus outlined, and 
then making an opening through the 
mucous membrane near the lower point 
of the triangle, and securing with four 
sutures the cut ureter with the intestinal 
wall in the opening, mucous membrane to 
mucous membrane, finally covering the 
implanted ureter with the reflected serosa- 
muscularis triangle and sewing the same 
in place, the long side with a continuous 
suture, the short side with individual 
sutures, two in the intestinal wall and two 
in intestinal wall and ureteral wall. The 
ureter is still further secured by suturing 
it with several interrupted stitches to the 
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intestinal wall. Krynski advises not to 
sew the reflected flap too tightly over the 
ureter to avoid constriction of its lumen. 

Third, Vignoni, in 1895, on the basis of 
animal experimentation recommended a 
v-shaped flap cut from the anterior rectal 
wall, suturing the ureters upon this and 
covering them by suturing over them two 
lateral folds of the bowel wall. 

Fourth, Pisani, operating on two dogs 
in 1895, transplanted part of the bladder 
wall with the ureter to the posterior wall 
of the rectum by an incision through the 
anterior rectal wall, removing a portion 
of the rectal mucous membrane from the 
posterior rectal wall and suturing the 
transplanted bladder wall and ureters to 
this freshened area. The remainder of the 
bladder was excised. One dog died of 
shock in sixty-two hours, the other of 
peritonitis after six days. 

Fifth, G. R. Fowler, September 20, 1896, 
used the operative technic which was 
described at the beginning of this pres- 
entation and which was an _ original 
method. 

The advantages claimed for this method 
of operating are as follows: 

‘1. An efficient permanent valve, with 
a mucous surface applied to the open 
mouths of the ureters, is provided. This 
valve is so situated that it is closely ap- 
plied to and occludes the open ends of the 
ureters as the rectum becomes filled with 
urine, or when fecal matter descends from 
above. 

“2. Placing the ureters in the submucous 
space of the rectal wall for a distance of 
three or more centimeters above the point 
where these enter the cavity of the rectum 
affords an additional safeguard against 
renal infection. In this situation the circular 
muscular fibres of the bowel wall compress 
the ureters and secure occlusion at this point 
during the act of defecation.” 

We next find G. R. Fowler’s case referred 
to in his “Treatise on Surgery” in 1906. 
Unfortunately, the illustrations were not 
copied correctly from the originals appear- 
ing in the American Journal of the Medical 
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Sciences in 1898, the difference being 
that the dotted line showing the mucous 
membrane flap extends into the upper 
half of the diamond shape area whereas 
the flap in the original illustration is 
entirely in the lower half. 

G. R. Fowler also failed to include the 
important observation made in the original 
report, “Placing the ureters in the sub- 
mucous space for a distance of three or 
more centimeters above the point where these 
enter the cavity of the rectum affords an 
additional safeguard against renal infec- 
tion.” I call attention particularly to this 
observation. 

Probably the most complete study of 
transplantation of the ureters into the 
large intestine was made by Robert C. 
Coffee of Portland, Oregon. 

Many of Coffee’s articles later appeared, 
approximately fifteen in number, through 
the years 1929 to 1933 in various maga- 
zines. W. J. Mayo, in 1908, advised Coffee 
to take up the study of problems connected 
with pancreatic surgery. His dissection 
of the entrance of the common duct into 
the duodenum and the knowledge acquired 
in this manner caused him later to apply 
similar principles to transplantation of 
the ureters into the large intestine. He 
reviewed approximately 250 articles deal- 
ing with experimental attempts, and states 
that up to 1909 not one author had 
constructed a tru-non motile valve such 
as exists in ordinary mechanics or in the 
cardiovascular system at the mouth of 
the ureters or at the mouth of the bile 
duct. 

The first operation cited by Coffee is 
that of Dr. G. R. Fowler, but unfortunately 
Coffee apparently got his information in 
regard to the Fowler operation through 
Fowler’s “Treatise on Surgery” from 
which he quotes and reproduces illustra- 
tions. Had he gone further back to Fowler’s 
original article in the American Journal 
of the Medical Sciences, he would have 
found that the original illustrations showed 
more clearly what the operation was and 
that Fowler’s operation did include the 
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very principle which Coffee advocated 
as the underlying principle of successful 
ureteral implantation. Nor does Coffee 
describe the original procedures of Madyl, 
Krynski, Vignoni and Pisani. 

Coffee gives deserved credit to Franklin 
H. Martin and shows very beautiful 
illustrations of the Martin operation. He 
also describes the Peter’s operation. The 
history of his own procedure and the 
method of its performance is well described. 

Briefly, these three operations, Coffee’s, 
Martin’s and Peter’s are as follows: 

Coffee’s operation as done by Charles 
Mayo has already been described. As 
done by Coffee it is much more compli- 
cated and includes elements which are 
undesirable as inflicting too much injury 
on the ureter and so interfering with its 
physiological action. 

John William Draper and William F. 
Braasch who writing on the “Function 
of the Ureterovesical Valve,” stated that 

“With few exceptions, all efforts to 
utilize the septic bowel as a _ urinary 
reservoir have signally failed. Has this 
been because of the destruction of the 
uretero-vesical valve alone? This has been 
the general opinion in the past. Has not 
the physiologic element in connection with 
this problem been overlooked? If it be 
true that nature has provided an abundant 
‘factor of safety’ in combining both 
physiologic and mechanic factors in pro- 
tecting against reflux, then it may be 
that the failure to make a vicarious bladder 
out of the bowel has been due to the 
destruction of the mechanic protection, 
coupled with such serious impairment 
of the physiologic defense as entirely to 
overbalance the ‘factor of safety.’ Such 
physiologic impairment may well be ac- 
complished by the injury to the ureter 
consequent to its transplantation. Dudley 
Tait may be quoted as saying that the 
explanation of the recent occasional success 
of the ureteral rectal implantation should 
be attributed to the careful protection 
of the ureter from traumatism by the 
modern technic. This has been accom- 
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plished by discontinuing the use of a 
permanent catheter after transplantation 
and by minimizing the number of stitches 
taken in the ureter. This is directly in line 
with the idea that reflux is prevented 
much more by the ureter itself than by the 
obliquity of its valve. Tait also holds 
that the importance of the mechanic 
action of the valve in preventing reflux 
has been exaggerated. 

“This consideration calls to mind the 
history of the patients in whom a mechan- 
ically corresponding valve, that situated 
at the papilla of Vater, was slit in the 
transduodenal operation of McBurney for 
the removal of gall-stones. This operation 
was done many times and, so far as is 
known, without grave injury to the 
patient by reason of reflux of duodenal 
contents into the common bile-duct, liver, 
or pancreas. It would appear, therefore, 
that the destruction of this mechanic 
safeguard must have placed the work of 
preventing such reflux on the physiologic 
function of the duct. This implies that the 
‘factor of safety’ regarding the prevention 
of reflux into the liver as well as mto the 
kidneys is in each case a double one, formed 
by a combination of a mechanic valve and 
a physiologic contrivance. 

“Physiologists and anatomists alike, 
while universally drawing attention to the 
fact that the mechanic arrangements for 
the valve are such as to protect the ureter 
from the transmission of intravesical pres- 
sure, do not state that this is Its solitary 
function nor do they summarize the con- 
ditions which would be obtained if the 
valve were destroyed. Here we are on 
the borderland between surgery and physi- 
ology and evidently at a point where the 
first cannot safely advance except through 
the help of the second. Have we not, 
in considering the ureteral valve as the 
paramount protector of the ureters and 
kidneys from dangers arising from below, 
been somewhat biased because of having 
reasoned from a morphologic point of 
view alone? Have not the underlying 
principles of physiology and chemistry 
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been overshadowed and forgotten in the 
tacit acceptance of this purely morphologic 
explanation? Indeed, it appears to us 
that the well-known difficulty of reproduc- 
ing in animals the analogues of human 
disease, even though all the evident 
morphologic and physical conditions be 
duplicated, should suffice to show us that 
in the discussion of this as well as of other 
surgical problems, in considering form 
alone surgeons have as yet taken only the 
first primitive step. Were we to attempt to 
reproduce the ordinary symptoms of hu- 
man disease in healthy human beings we 
should without doubt be confronted with 
the same difficulties that are encountered 
in making these attempts on animals. 
*“With these considerations in mind, and 
believing that the existing surgical studies 
of the ureteral meatus had been too 
closely on morphology, since the delicate 
physiologic regulation both as regards 
protection from ascending infection, if 
indeed any such process is possible, and 
as regards the maintenance of normal 
glomerulotubular pressure, had all been 
lost sight of, we made efforts to consider 
the bearing of these points in our experi- 
mental work. We did not expect to answer 
these questions by any single experimental 
study, but we hoped to make the subject 
somewhat clearer and to direct attention 
to the importance of physiology to applied 
surgery. We slit the valve in dogs in the 
belief that the ureter was much more 
than a mere aqueduct for the conduction 
of urine, and that the generally recognized 
check-valve action at the meatus was of 
contributory rather than of paramount 
importance. We have been led to believe 
as a result of these studies that, provided 
the physiologic and chemic balance of the 
organism and of the ureter were left 
intact, the importance of the mechanical 
action of the valve was correspondingly 
diminished and that its loss would usually 
be compensated for by the ureter. These 
ideas are not original, being simply the nat- 
ural outcome of an application of mod- 
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ern physiology to the study of surgical 
problems. 

“Cathelin’s views as to the valvular 
function are pointed. In a paper on the 
mechanism of the ureteral ejaculation, 
Cathelin says that the meatus does not 
open after the manner of a sphincter—that 
there is not the least suggestion of force 
or contraction. He regards the opening of 
the valve as purely passive in character, 
likening it to the opening and closing of 
the mouth of a fish.” 

I cite the above to show the importance 
of correlating physiology as based on 
physics and chemistry as well as anatomy 
in the study of surgical problems such as 
the one under present consideration. 

Martin Operation. The intestine is split 
down to the muscular coat, a stab wound 
made through the muscular coat and 
mucosa near the lower angle, the two 
ureters being drawn into the lumen of the 
intestine. Ureters are anchored to the in- 


side of the intestine by suture; muscle: 


wall is enfolded around the ureter. Muscu- 
lar wall is made to envelop ureters for 
most of the length of the wound, peri- 
toneum being closed over other sutures. 
The completed operation shows the ureters 
surrounded by muscle wall. 

Peter’s Operation. This consists of the 
transplantation of ureters into the rectum 
by the extraperitoneal method. The ureter 
is transplanted with rosette of bladder 
mucous membrane and muscle; the cathe- 
ter is stitched into the ureter and protruded 
through the anus. 

The indications for implantation of the 
ureter in the intestine are: (1) Incurable 
carcinoma of the bladder, urethra, or 
prostate for palliative purposes; (2) ad- 
vanced carcinoma of the bladder, urethra, 
or prostate in which it is impossible 
surgically to remove the growth, but in 
which it is possible with the use of large 
and even ruthless doses of radium to 
destroy the growth; (3) early curable 
carcinoma as an essential part of the 
operation of total cystectomy, which may 
include prostatectomy in the male or 
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hysterectomy in the female; (4) carcinoma 
involving the urethra; (5) incurable vesico- 
vaginal fistula; (6) contracted bladder 
due to scars of ulceration or to other 
causes; (7) extensive, incurable, multiple 
perineal fistulas resulting from various 
causes; (8) tuberculous ulceration of the 
bladder in which one kidney remains 
good and the other is to be removed; (9) 
traumatic injuries which make the use of 
the bladder impracticable, and (10) ex- 
strophy of the bladder. And to these we 
add intractable ureteral fistula in which 
destruction of the ureter is so extensive 
as to make plastic restoration or bladder 
implantation impracticable. 


CONCLUSIONS 


Any method of implantation to be 
functionally successful must: (1) Place 
the ureter in the intestinal wall in the 
submucous connective tissue for a sufficient 
distance for it to be compressed in its 
course there by intra-intestinal pressure 
while the bowel is acting. (2) Inflict the 
minimum amount of traumatism to the 
ureter in the operative procedure to pre- 
vent physiologic impairment. (Use few 
and fine sutures, avoid compression, ex- 
pose the ureter as little as possible, be 
gentle.) (3) Avoid kinking to prevent 
undue obstruction. (4) Cut the ureter 
obliquely to avoid undue contraction 
which occurs when any transverse section 
is made in any tissue. (5) Face the ureters 
to mucous membrane to minimize forcing 
of fecal material into them. 

G. R. Fowler’s operation embodied all 
of the factors except kinking which in 
some cases is unavoidable if the more 
important factor of inflicting the minimum 
amount of traumatism is strictly observed. 
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PROPHYLAXIS requires a thorough debridement of all compound frac- 
tures, including radical wound excision when there is extensive laceration or 
contusion of the tissues. Every puncture wound should be decidedly en- 
larged. Such treatment has greatly reduced the incidence of gas infection. 


KNEE JOINT ARTHROTOMY IN MILITARY LIFE 


Capt. Byron B. Kino, m.c. 
Station Hospital, N.O.P.E. 


NEW ORLEANS, LOUISIANA 


IFTY arthrotomies of the knee joint 

were done during a six and one-half 

month period at the Station Hospital, 
New Orleans, Louisiana. This communica- 
tion consists of a study of these cases. 
Follow-up and end result studies are not 
feasible in military life, so our observations 
have been confined for the most part to the 
periods of hospitalization of these men. 

The majority of these arthrotomies 
were done because of medial meniscus 
pathology. Brantigan and Voshell! have 
pointed out that the menisci fill an other- 
wise dead space between the periphery 
of the condyles of the tibia and femur, 
and keep the capsule and synovia from 
becoming pinched between the femoral and 
tibial condyles. The medial meniscus 
is more often injured than the lateral, 
as it is more vulnerable to traumatizing 
forces which ordinarily affect a knee. The 
usual type of injury which traumatizes 
the medial meniscus consists of a sudden 
forceful abduction and external rotation 
of the leg on the thigh with the knee in 
partial flexion. Our patients experienced 
this by marching on uneven ground, doing 
about-faces, jumping over obstacle course 
hurdles, doing knee-bend calisthenics, fall- 
ing down barracks steps, falling off trucks, 
crossing muddy streams, and playing 
football, baseball, and basketball. 

Our operative preparation and technic 
was the same for all fifty cases. The entire 
extremity is shaved, washed with green 
soap and water, ether, 70 per cent alcohol, 
and wrapped in sterile towels twenty-four 
hours before operation. Spinal anesthesia 
(100 to 150 mg. novocain) is the anesthesia 
used. The leg is elevated for three minutes 
and an Esmarch tourniquet Is applied. 
The extremity, from groin to toes, Is 
painted with ether and then 3)4 per cent 
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iodine. Sterile draping is facilitated by 
the use of a sterile stockinette, and a 
sandbag is placed under the thigh. A 
four or five inch vertical parapatellar 
incision one inch medial, or lateral, to the 
patellar border is made so that the joint 
line is at the level of the junction of its 
upper three-fourths and lower one-fourth. 
This proved to afford an adequate exposure 
of the joint. In two cases, through this 
single skin incision, a second vertical 
incision was made in the capsule posterior 
to the medial collateral ligament in order 
to remove the posterior portion of the 
medial meniscus. In one case the upper 
and lower ends of the incision were ex- 
tended in a curved manner, thus converting 
It into the so-called utility incision. We 
condemn small incisions which do not 
give adequate exposure, since the entire 
joint should be thoroughly inspected. The 
infrapatellar branch of the saphenous 
nerve should be located and protected in 
order to prevent the annoying hypesthesia 
below the patella which follows its section. 
The capsule is incised vertically, but 
curving along the inner border of the 
muscle fibers of the vastus medialis (or 
lateralis) in order not to divide them. The 
capsule is divided vertically, and the 
interior of the joint is well exposed. If 
the medial meniscus is to be excised, a 
second sterile assistant standing caudad 
to the operator abducts and externally 
rotates the lower leg, and slightly flexes 
the knee. In case the knee is being ap- 
proached from its lateral aspect, the leg 
is adducted and internally rotated, and 
the knee is slightly flexed. The anterior 
half of the meniscus can be freed with a 
Bard-Parker type knife. For freeing the 
posterior half, we use a knife with a long 
narrow blade (two and one-half inches long 
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and one-eighth inch in width). These 
knives were made by simply grinding down 
ordinary dissecting scalpels. We believe 
that it is important to remove the meniscus 
in its entirety, and are not satisfied with 
excising just the anterior two-thirds or 
three-fourths. Two of our patients had 
previously had medial meniscectomies, 
but were not relieved of their symptoms. 
In both cases, the posterior portion of the 
meniscus was found to be present and was 
removed. Both original meniscectomies 
had been done through inadequately small 
incisions. Before closure, a fresh glove is 
slipped on and the anterior compartment 
of the knee, including the suprapatellar 
pouch and undersurface of the patella, 
is carefully palpated and inspected. The 
wound is closed in layers using continuous 
plain catgut for the synovia, continuous 
chromic catgut for the capsule, continu- 
ous plain catgut for the superficial fascia, 
and continuous silk for the skin. 

If the signs and symptoms in a given 
case have warranted arthrotomy, and upon 
opening the joint the visible anterior 
portion of the meniscus appears normal, 
it is advisable to do a meniscectomy; 
otherwise tears or other lesions of the 
posterior portion will be overlooked in 
many cases. The day after operation, 
the circular gauze bandage is split ver- 
tically on the side opposite the wound in 
order to avoid any constriction, and an 
elastic roller bandage is applied over the 
split gauze bandage without disturbing 
the dressing. Assisted active motion of the 
knee, and quadriceps setting exercises 
for five minutes every hour, are begun 
at once. On the third or fourth day follow- 
ing operation, the patient sits up over the 
side of the bed in order to extend and flex 
his knee actively. One week following 
operation he becomes ambulatory without 
the aid of cane or crutches, and baking, 
massage, and active exercises daily are 
instituted. The use of a stationary bicycle 
machine, and extending the leg with the 
ankle strapped to a weighted rope and 
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pulley apparatus has greatly facilitated 
the return of quadriceps power. 

During the six and one-half month 
period from August 24, 1942, to March 10, 
1943, fifty arthrotomies of the knee were 
done. The youngest patient was twenty 
years of age, the oldest was forty-two, 
and the average age for the group was 
twenty-five. Thirty-three were in the 
second decade of life, thirteen were in the 
third decade, and four were in the fourth 
decade. Thirty-nine patients were white 
and eleven were colored, a ratio of 3:5 
to 1. Forty-three meniscectomies were 
done; thirty-eight of these were medial 
meniscectomies, and five were lateral 
meniscectomies. Loose (osteocartilaginous) 
bodies were removed from five knees. 
Loosened, fibrillated articular cartilage 
was removed from the medial and lateral 
femoral condyles and patella in one knee, 
and in one instance a hypertrophied infra- 
patellar fat pad and regenerated connective 
tissue at the site of previous meniscectomies 
were excised. 

Of the thirty-eight medial meniscec- 
tomies, twenty-one were done for well 
defined tears of the medial meniscus. 
These twenty-one were as follows: 


“Bucket handle”’ tear 
Longitudinal tear of anterior 44....... I 
Longitudinal tear of middle 44 


Longitudinal tear of posterior 14 


Oblique tear of anterior 44 


Oblique tear of middle 4 
Oblique tear of posterior 14 
Transverse tear of middle 4 
Seventeen medial meniscectomies were 
done because of some type of disorder other 
than a tear. Two were discoid in their 
posterior halves. Two were the remaining 
posterior portions not removed at a previ- 
ous arthrotomy through inadequately small 
incisions. In seven instances, there was a 
depression in the articular cartilage of the 
medial femoral condyle corresponding to 
the anterior portion of the medial meniscus 
with the knee in complete extension, and a 
pannus formation of the medial femoral 
epicondyle at this point.? One presented a 
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tear of the posterior half of the coronary 
ligament with displacement of its posterior 
end into the intercondylar notch. One 
presented a tear of the entire coronary 
ligament except at its anterior and pos- 
terior ends, and was found lying in an 
upside-down position. Three were hyper- 
mobile; the first was accompanied by 
fibrillation of the articular cartilage of the 
medial femoral and tibial condyles and 
patella, the second presented a_ bony 
spurring of the medial femoral epicondyle 
which was excised, and the third exhibited 
a small transverse tear of the middle one- 
third which may have been done in 
removal. One was accompanied by a cyst 
of the sartorius, gracilis, and semitendinosis 
tendon sheaths. 

The anterior cruciate ligament was 
completely avulsed in the knee with the 
transverse tear of the middle one-third of 
the medial meniscus. This tear extended 
half the width of the meniscus, and was not 
inflicted during the meniscectomy. This 
patient had sustained a severe injury when 
“clipped” from the side while playing foot- 
ball. The synovial fluid was grossly bloody 
and increased in amount. The osteo- 
cartilaginous loose bodies varied in size, the 
largest being one inch by three-fourths inch 
by one-half inch in size. This particular 
loose body was removed from the posterior 
compartment of the knee through a midline 
posterior incision. One medial meniscus, 
which presented an oblique tear of its 
anterior one-third was markedly degener- 
ated, and about one-third its normal width. 
Numerous small bits of cartilage, appar- 
ently arising from the degenerated menis- 
cus, were floating free in the synovial fluid. 

Forty-seven of the fifty patients gave a 
history of injury which was associated with 
the knee disability. In fifteen instances, 
this had occurred prior to entry into mili- 
tary service, but these men were unable 
satisfactorily to continue with their drill- 
ing, marching, and calisthenics. In twelve 
instances, there had been a previous injury 
in civilian life, followed by another injury 
in military life. In twenty instances, the 
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initial injury was sustained while in the 
service. Thirty-four patients gave a history 
of a single injury, while sixteen gave a 
history of two or more injuries. All patients, 
with but two exceptions, who had medial or 
lateral meniscus disturbance localized their 
pain to the inner or outer aspect of the 
knee. The five patients with loose bodies 
noted diffuse, rather than localized, discom- 
fort or pain. The commonest symptoms 
complained of were instability of the knee 
or uneven ground or stairs, actual giving 
way, temporary locking in partial flexion, 
swelling, and “snapping” or “clicking” 
upon flexion and extension. The commonest 
signs elicited were tenderness over the joint 
line (in cases of meniscus disorder), effu- 
sion, varying degrees of limitation of 
extension and flexion, and muscle spasm at 
the extremes of motion. Knees with medial 
meniscus lesions usually presented pain 
about the medial aspect of the joint upon 
forced extension, adduction, and external 
tibial torsion. The five knees with lateral 
meniscus lesions (all cysts in this series) 
presented pain about the lateral aspect of 
the joint upon abduction and internal tibia! 
torsion, as well as discomfort upon the 
extremes of extension and flexion. Three of 
the five cysts of the lateral meniscus were 
large enough to palpate prior to operation. 
Atrophy of the calf was noted in some cases 
of longer duration. Anteroposterior relaxa- 
tion was evident in the knee with the 
avulsed anterior cruciate ligament. Pal- 
pable loose bodies, which would disappear 
into the interior of the joint upon flexion 
and extension, were noted in two cases. 
Fifty-one incisions were made in the 
fifty knees. Forty-seven wounds healed per 
primam, two wound edges separated and 
healed by secondary intention, and one 
became infected. The offending organism in 
this case was Staphylococcus albus; this 
occurred in the second patient operated 
upon, and it is believed that this was an 
air-borne infection, although this of course 
cannot be proved. Thirty-three men have 
returned to duty, while seventeen are still 
in the hospital. The average period of 
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hospitalization of the thirty-three who 
have returned to duty was 40.3 days. The 
shortest period of hospital stay was seven- 
teen days, and the longest was seventy-two 
days. Seven men were recommended for 
reclassification for limited service, and a 
furlough was recommended for three men. 

The findings at operation were of 
particular interest in five patients. These 


will be briefly described. 


Case 1. J. W. T. This thirty-one-year-old 
white soldier, who sustained a tear of his right 
medial meniscus in June, 1942, underwent a 
right medial meniscectomy in July, 1942, 
before being transferred to this Command 
Area. A small two-inch incision had been used. 
His pain, instability, and ‘“‘snapping”’ were not 
relieved. On October 12, 1942, three months 
following the original arthrotomy, the right 
knee was explored through an adequate five- 
inch median parapatellar incision. The posterior 
one-third of the original medial meniscus was 
found still to be present and abnormally mobile. 
Upon flexion of the knee, it was observed to 
become displaced toward the center of the joint; 
it was excised. In the space formerly occupied 
by the previously extirpated anterior two- 
thirds of the meniscus, there was noted a small 
regenerated meniscus which consisted of a 
thickened and fibrosed invagination of the 
synovial membrane. This three-month-old 
rudimentary meniscus arising from an infolding 
of the synovia along the joint line was excised 
and sent to the pathology laboratory. Micro- 
scopic examination revealed it to consist of 
fibrous connective tissue, although grossly, 
except for its smaller size, it appeared quite 
similar to a normal meniscus. 

The subject of regeneration of menisci follow- 
ing meniscectomy is one which had provoked 
considerable interest. Several investigators*4 
have stated that the synovial membrane is the 
source of the regenerated menisci. Using dogs 
as experimental animals, Don King® observed 
a regeneration of fibrous tissue in meniscectom- 
ized knees. Gibson® reported a regenerated 
meniscus which revealed dense fibrous tissue 
microscopically, but no cartilage cells; the 
original meniscectomy had been done two 
months before the second arthrotomy. In our 
own case, the small regenerated meniscus 
definitely arose from an invagination of the 
synovial membrane filling the dead space left 
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after meniscectomy. Apparently a metaplasia 
of the synovia into fibrous connective tissue 
had occurred. 

Case u. A. J. C. This twenty-three-year- 
old white soldier gave a history of aching and 
discomfort about the lateral aspect of his left 
knee associated with a gradually progressive 
limitation of flexion. Examination revealed a 
tender cystic mass overlying the lateral aspect 
of the joint line. Flexion was limited at 90°, and 
three-fourths inch atrophy of the calf was 
observed. On November 27, 1942, the left 
lateral meniscus was excised. There was a large 
multiloculated cyst one and one-half inches 
by one and one-fourth inches by one inch in 
size arising from its periphery at the midpoint, 
which was lined by a smooth membrane and 
was filled with thick gelatinous material. A 
well defined pressure erosion of the lateral 
femoral condyle, lateral tibial condyle, and 
fibular head was evident; roentgenograms of 
the knee taken prior to operation had also 
revealed this. A full range of motion resulted. 

Case ut. M. W. C. This thirty-year-old 
soldier wrenched his left knee playing football 
in 1932. Two weeks prior to admission, as he 
was doing vigorous deep knee-bend calis- 
thenics he experienced a sudden sharp pain 
on the inner side of the knee, and was unable 
to extend it fully. Arthrotomy on November 
30, 1942, revealed the medial meniscus to be 
attached only at its anterior and posterior 
extremities. The coronary ligament was com- 
pletely torn except at these points, and the 
meniscus was lying in an upside-down position, 
having rotated through an arc of 180°. Menis- 
cectomy resulted in a normally functioning 
knee. 

Case iv. V. E. Van W. This twenty-four- 
year-old white soldier pivoted on his left foot 
while playing an authorized game of basketball 
on November 14, 1942. He sustained acute pain 
about the inner side of the left knee which gave 
way, causing him to fall to the floor. Nine days 
later, his knee again gave way, and he fell to 
the floor, landing on his left patellar region. 
Thereafter, he was unable to flex the knee 
beyond 135°, preferring to hold it in full 
extension. Arthrotomy on December 7, 1942, 
revealed bloody synovial fluid in excessive 
amount. The posterior one-third of the coro- 
nary ligament and posterior attachment of the 
medial meniscus were torn, and the posterior 
extremity of the meniscus presented itself in 
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the intercondylar notch. A bony fragment 
one-half inch by one-half inch by three-eighths 
inch in size had been fractured from the inferior 
pole of the patella. This and the meniscus were 
excised. Following operation, a full range of 
free motion ensued. 

Casev. A. A.L. This twenty-nine-year-old 
white soldier severely wrenched his left knee 
sliding into base while playing an authorized 
game of baseball on December 18, 1942. There- 
after it became swollen, painful, and unstable. 
“Snapping” and “clicking” were complained 
of. Arthrotomy on February 22, 1943, dis- 
closed an oblique tear of the anterior one-third 
of the medial meniscus. The torn portion, still 
attached to the anterior extremity of the 
meniscus was crumpled up into a hard mass 
one-half inch by one-fourth inch by three- 
eighths inch in size. It had apparently impinged 
between the articular surfaces upon motion 
of the knee, as there was a groove one-eighth 
inch wide and nearly that deep gouged out 
of the articular cartilage of the medial femoral 
condyle; this groove was one and one-half 
inches in length, and coursed in an antero- 
posterior manner along the long axis of the 
condylar surface. Two similar small grooves 
had been gouged out of the corresponding 
articular surface of the medial tibial condyle, 
and the articular cartilage of the inferior pole 
of the patella was fibrillated. The medial 
meniscus was excised. 


CONCLUSIONS 


A résume of fifty arthrotomies of knees 
of soldiers has been presented. Thirty-eight 
medial meniscectomies were done; twenty- 
one of these were for tears of the medial 
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meniscus. Five lateral meniscectomies were 
done for cysts of the lateral meniscus. 
No tears of the lateral meniscus were 
encountered. 

It is strongly believed that if an arthrot- 
omy is indicated, an adequately large 
incision should be made and the joint 
thoroughly explored. It is also believed that 
if a meniscectomy is done, the entire 
meniscus should be removed. Quadriceps- 
setting exercises and assisted active motion 
on the first day after operation, and un- 
assisted walking by the seventh day 
following operation, will hasten convales- 
cence, and prevent quadriceps atrophy and 
weakness. 
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Since this paper has been prepared, thirty- 
three additional knee joint arthrotomies have 
been done. Two tears of the lateral meniscus 
were encountered. They were oblique tears of 


the middle third. 
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(). impelling interest to the surgical 


departments of our Army hospitals 

is the continued appearance of the 
many soldiers for treatment of pilonidal 
cysts, sinuses and their complicating infec- 
tions and abscesses. This condition is 
possibly due to the many hours spent by 
troops sitting on the hard wooden seats of 
benches and trucks, in tanks, jeeps, and 
saddles. This is an educated Army, so the 
men at a post like Fort Sill spend long 
periods of each day seated in class at 
school. This is also a mechanized war, so 
the men may be seated in vehicles of many 
types during the greater part of their time. 

In addition, at Fort Sill, the home of the 
Field Artillery School, many physical 
examinations are done upon Officer Candi- 
dates. If a pilonidal sinus, evidenced by 
presence of a tumor mass or discharging 
sinus, is discovered, the man is usually 
informed that this condition must be 
remedied before he can enter the school. 
After the course of study is finished, 
another physical examination is done, and 
at this time a few more disqualifying cysts 
or sinuses may be discovered. These men, 
too, must submit to operation before being 
commissioned. This adds to the usual num- 
ber of ordinary symptomatic cases coming 
in for operation. 

It is agreed by all that complete excision 
of a pilonidal cyst, with all its sinuses and 
branches, is the, prime requisite in its cure. 
However, disagreement enters as to how 
best to take care of the wound from this 
point on. The variety and number of pro- 
cedures advocated is mute testimony to 
the fact that there is no one single perfect 
plan. It will readily be seen that variation 
in the size, shape, location and condition 
of these cysts as well as in the individual 
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reaction of the patient, play a part in 
determining what should be done in any 
given case. Toward a solution of this 
problem are the following further experi- 
ences recounted: 


OPEN PACKING 


In a previous article,! we reported our 
experience with this type of management. 
the average length of postoperative hos- 
pitalization was twenty-six days, varying 
in extremes from seven to fifty-eight days. 
Peculiarly enough, the discomfort suffered 
by these patients seems to be much less 
than that among civilians. Also, many men 
have been sent to full duty quite early with 
moderate sized wounds, requiring only a 
daily bath and a simple dry dressing. The 
use of sulfanilamide powder dusted into 
the wounds every two or three days seems 
to have been of some help in preventing or 
combatting secondary infection. This much 
may be said for the method, however, that 
It Is one sure way of obtaining complete 
cure of the pilonidal cyst when the time 
factor is not considered too important. 


PRIMARY CLOSURE 


The treatment of small, uninfected, 
asymptomatic pilonidal cysts or sinuses 
can usually be carried out surgically, as 
with any dermoid or sebaceous cysts else- 
where in the body. The cyst can be excised 
and the wound closed primarily, being 
careful to obliterate the dead space by 
using a figure-of-eight retention suture tied 
over a piece of gauze. We have done this 
on three occasions in the past few months 
with primary healing resulting. The pa- 
tients did not suffer any postoperative pain 
or discomfort to speak of. Table 1 shows 
the pertinent features of these four cases. 
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It will be noted that the men were kept 
in the hospital two to three weeks post- 
operatively, which seems an unusually long 
period—and it is. They could all have been 
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or later when cleanly granulating, would 
be given. In this connection, two impor- 
tant factors had to be given consideration: 
(1) maintenance of a clean wound, and 


TABLE I 

P at Hospital | 
| Small 8-28-42 ? 9-16-42 19 | Yes 
Robeneon, KR... 10-19-42 | 2 X 1 in. 1 1-2-42 14 | Yes 
11-2-42 | 1 X X Wim. | 11-17-42 15 | Yes 

| (1 X 34 in.) deep | 
| Moderate 11-18-42 | 2 X 1 X Win 11-28-42 II | Yes 

| 


discharged after a few days, but were not 
sent out for two reasons: 

1. We wished to make sure personally 
that healing was complete, that the wounds 
did not become infected secondarily, and 
that they did not open later. We are satis- 
fied that if the silk sutures used are left in 
eight to ten days and the gauze pack kept 
in place with the retention suture that 
length of time, the wounds will heal cleanly 
and kindly. 

2. The second reason for keeping these 
men in the hospital for this prolonged 
period is that all three of them were in the 
Officers Candidate School. This is a very 
hard course, with long periods of work in 
class and activity in the field. It is a course 
in which even a normally healthy man is 
put to the test. Then, too, there were 
administrative factors which kept a man 
in the hospital several, or many, days after 
he was ready for discharge, such as the 
waiting for the next class to start, and it 
was thought that the man was better off 
under direct observation than marking 
time in his quarters. 


SKIN GRAFTING 


Upon the suggestion of Lieut. Colonel 
B. L. Coley, in order to cut down the time 
for complete epithelialization, a trial at 
skin grafting of wounds in_ uninfected 
cases, at the time of the original excision, 


(2) adequate pressure upon the skin- 
grafted area. 

The unsanitary condition of the region 
with which we are dealing, between the 
nates and close to the anus, obviously 
makes the taking of skin grafts precarious. 
The site of the pilonidal cyst and, therefore, 
the excised wound, varies with each indi- 
vidual. If it is high up over the flat surface 
of the sacrum, one has an admirable site 
for obtaining even, continued and optimum 
pressure. If, however, the cyst is located 
low over a mobile coccyx, or laterally in 
a fatty buttock, or worse still, over the 
postanal musculature, the problem of 
securing adequate and continued pressure 
dressings for four to seven days is a difficult 
one. 

However, in two instances of grossly 
uninfected cases, skin grafting was under- 
taken. (Table 11.) In the first case, a large 
cyst was excised, with a resulting oval 
wound 4 inches long and 2!4 inches wide. 
The skin was sutured down to the deep 
fascia, resulting in a wound 3 inches by 
144 inches. Eighteen pinch grafts were 
then taken from the thigh and applied 
with a sponge rubber pressure dressing. 
Most of the grafts took, but when the 
patient was discharged thirty-four days 
later, there was still a small granulating 
area, which took several weeks more to 
close. The second case was a smaller cyst 


é 
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114 inches long. After excision and suturing 
down of skin edges, a wound resulted 
needing only six small pinch grafts for 
covering. These did not all take, and at 
the time of discharge from hospital, fifteen 
days later, a small granulating wound was 
still present. 
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for the fimal operation has been most 
satisfactory in practically all cases, using 
100 mg. of novocaine crystals dissolved 
in 2 cc. of spinal fluid. A block dissection 
is done with excision of all side tracts. 
This usually leaves a large gaping wound. 
Hemostasis is secured with fine plain 


TABLE II 
SKIN GRAFTING 


| Size of Original 
P | Wound 


Cyst tion 


Size of Partial 
Closure 


Postop- 
erative 
Days in 
Hospital 


Date of 
Dis- 
charge 


Date 
Closed 
Approx. 


Size at 
Dis- 
| charge 


Days 
Till 
Closed 


| Size of 
| 

| Large 8/26/42 | 4 X 214 inches 
| oval 

| 114 inches| 9/7/42 | 144 X 1 inch 

| long 


3 X 14 inches| Very 


1 X 4 inches 


9/29/42 10/10/42 | 45 
small 
| Small 


9/22/42 


10/6/42 | 29 


These two cases turned out successfully, 
but were carefully selected for trial of this 
method. For the much extra time and effort 
spent in operation and after care of the 
patient by one “sympathetic” to the 
method, it could be seen that the healing 
time was not much shortened. Further, it 
is probably applicable to only a few of the 
patients. 


PRIMARY PARTIAL CLOSURE BY SUTURE 
OF SKIN TO FASCIA 


A logical outcome of these experiences 
seemed to be a compromise between 
complete open packing of the wound and 
complete. primary closure. Accordingly, 
primary partial closure of the wound by 
suture of the skin edges to the deep fascia 
and periosteum was given a trial. A brief 
description of our procedure similar to those 
of McFee,? and DePrezio’ follows: 

As clean a preoperative field as possible 
should be secured. If an abscess is present 
to begin with, it is drained, and the in- 
flammation allowed to subside with warm 
moist compresses or sitz baths for five 
to ten days. If there is a draining sinus 
to start with, baths are given for a few 
days, and sometimes the cyst is also in- 
cised for better drainage. Spinal anesthesia 


catgut ligatures. Sulfanilamide powder is 
sprinkled over the wound surface. Fine 
interrupted silk sutures are then used to 
tack the edges of the skin down to the 
deep fascia and periosteum covering the 
sacrum and coccyx. This procedure de- 
creases the wound to about one-half its 
original size. A little more sulfanilamide is 
then dusted on and a vaseline pack applied 
with moderate pressure. This is left in 
place for about four days. The wound is 
dressed every two days after this by the 
medical officer, who sprinkles a little 
sulfanilamide powder on the wound at 
the time. Sutures are removed in six to 
eight days. Daily sitz baths are then 
started with the use of sterile dry gauze 
dressing after each one. No infections or 
abscesses under skin flaps have resulted. 
The men have a very comfortable post- 
operative period and are out of bed a few 
days after operation. Occasionally, touch- 
ing up of exuberant granulations at the 
skin edge with a silver nitrate stick is 
necessary. The wounds have progressively 
closed with this regimen in from two to 
six weeks under our observation. In this 
group of cases (Table 111) attention is 
again called to the prolonged postoperative 
hospital stay. This, as in the instances of 


| | | | | | 
| | | | } 
| | | | | 
| | | | 
| | | | | 
| | | 
| 
2 
| 
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primary closures, is due to our curiosity 
about the wounds, the question of develop- 
ment or not of infection, the amount of 
tension and cutting through of sutures, 
and the progress of healing, with or without 
sitz baths, sulfanilamide powder and the 
frequency of change of dressings. 


Pickett, Meyers—Pilonidal Cysts 


DECEMBER, 1043 


The follow-up is not as easy as it would 
first seem. This Post has an ever changing 
personnel. Men are shipped out to other 
assignments directly from the hospital 
or a few days after their discharge. It 
should be noted, too, that not all subjects 
with similarly sized wounds heal and close 


TABLE III 
PARTIAL CLOSURE OF SKIN TO FASCIA 
| | | 
Post- | 
| | Date | 
Cz | Size of | Pa vec Size of Original | Size after Part. | Size on | bers ed | tive Closed | aye 
ase} pera- : is- Till 
| ee ae Wound Closure Discharge charge | Com- | Closed 
| | pletely 
pital | 
1 | ? 9/7/42 ? ? | 34in. X gin. |10/1/42 | 24 |10/7 | 30 
| | (small) | 

2 | 244 inches |9/14/42 | 344 In. X 2 in. 3 in. X in. | Small 110/3/42 | 19 |10/15 31 

long 

3 ? 19/23/42 ? ? | 346 in. X 3g in. |10/3/42 | 10 |10/30 | 37 

| (small) 

4 | 144 inches |10/5/42 | 2in. X tin. X 144 in. rin. X 1g in. | 14 in. dia. 10/23/42) 18 | ? | est ? 
dia. and | | | | | 25 
deep | | | | | | 

5 | rinch dia. {10/5/42 | 2in. X 134 in. X 1 in. 14g in. X in. |rin. X |10/31/42| 26 

6 | ? |10/9/42 |3in. X 13g in. X 1 in. 26 in. X in. 2in. X in. |10/31/42| 22 

7 |8cc. |10/9/42 | ? 1in. X 44 in. |10/27/42) 18 | 

9 ? 244 in. X 144 in. X 34 in. | 21in. X in. | 2 in. xX 3gin. [11/1/42 | 17 | 

10 | ? }10/17/42| 4in. X 3 in. X in. 3 in. X rin. in. dia. l11/14/42| 28 

11 | ? |10/12/42| ? ? |2in. X Mein. |11/2/42 | at | 

12 ? |10/28/42) in. X 144 in. 1}8 OC in. 2in. X rin. 11/9/42 | 12 |12/16/42) 40 
13 ? \11/4/42 | 4in. X 3 in. X 1 in. 4in. X 178 in. |11/27/42| 23 |12/6/42 | 32 
14 ? \x1/9/42 in. X rin. X 1 in. X % in. X Min. |11/22/42| 13 |12/24/42| 45 
15 | Long 11/9/42 | 34gin. X 14 in. X in.| 3 in. in. in. X 14 in. |11/29/42| 20 |12/30/42| 53 est. 
16 | Moderate 11/23/42 14g in. X rin. X in. in. X 14 in. Win. X in. |12/13/42| 20 | 
17 | Large |}11/20/42| 3344 in. X 144 in. X 144 in.| 114 in. X 114 in. }2in. X in. 112/16/42| 26 
18 | Moderate 11/23/42 214g in. X 34 in. X rin. in. X | }12/16/42| 23 
19 Moderate |11/27/42| 244 in. X 144in. X 1in. | 2in. X 114 in. 114 in. X in. |12/15/42| 18 
20 | Moderate |11/27/42| 2 in. X 144 in. X 1 in. | 134 in. x yi in. 114g X Yin. 12/15/42) 18 
|2in. X 14gin. X Win. | 2in. X Win. X oin. | 1% in. X 3% in. |12/26/42] 19 


21 | Moderate 

22 | Small but |12/7/42 |23gin. X rin. X 1 in. 
| deep | 

23 | Moderate | 12/14/42) 14 in. X } in. xX 3% in. 


24 | Moderate | X Em. 


| 14 1n. X in. X oin.| 14 in. X 4 in. 


14 in. X }4in. X oin.| Still in hospital 
| 138 in. X in. X oin.| Still in hospital 


12/26/42) 19 | 
| 
| 


| 
| 
| 


The average length of postoperative 
stay in the hospital in this group of twelve 
cases was nineteen and one-fourth days. 
Three other patients, very recently oper- 
ated upon, are not included in the above 
group. They could easily be discharged 
and sent to the dispensary for dressings, 
as were some of those original cases which 
were packed wide open to start with and 
sent to duty after eight to ten days’ 
hospital stay postoperatively. 


REMARKS 


There are two or three further problems 
in this study which should be considered. 


over at the same rate. There is a large 
variation, and this is especially true with 
the tendency to exuberant granulation, 
both clean and infected, to which this 
anatomical region seems to be subject. 

Further, the question of recurrences 
cannot be completely settled at this early 
date. Probably six months after complete 
closure should elapse before one can say 
there is no recurrence only after thorough 
examination. Important, too, is the prob- 
lem of the type of scar which results 
after each one of the procedures, whether 
it is tender, painful, friable, tough, com- 
fortable and serviceable. 


| 
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These experiences are merely those of 
one hospital for a period of fifteen months 
in only one field of a fairly busy surgical 
service. We wish it were possible to furnish 
more details and a more complete fol- 
low-up. Records of some cases are incom- 
plete for all points which we now believe 
to be of importance for comparison. 
Seven different surgeons operated upon 
those patients. This made it difficult to 
standardize technic and to record all 
pertinent facts. A standard blank form 
for each case will probably yield this 
information for future reference and sum- 
mary. We will also try to engage the 
interest of the eleven different dispensaries 
on this post in the postoperative care 
and records of these cases so that they 
may be followed to a shorter successful 
termination. 
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CONCLUSIONS 


1. The flap suture method with partial 
closure represents an advance in shortening 
the period of hospitalization. ; 

2. The procedure of complete excision 
and packing represents a reliable method of 
management in the hands of the average 
surgeon when circumstances do not permit 
a selection of cases. 
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ITH the speeding up of production 

in most types of work, it is obvious 

that it is the duty of the industrial 
surgeon to do everything possible to reduce 
disability in injured workmen. In order to 
test the efficiency of some of our methods 
of treatment, we are analyzing various 
groups of cases in order to determine 
whether or not our methods can be 
improved. 

We have chosen the subject of teno- 
synovitis, a comparatively simple injury, 
but one that results in a great variation in 
length of disability. If we can determine 
why some patients recover in a few days 
while others are disabled for sixty days or 
more, apparently suffermg from the same 
type and severity of trauma, we may be 
able to improve our method of treatment. 

During a recent twelve-month period we 
treated seventy persons with a diagnosis of 
tenosynovitis, approximately .54 per cent 
of the total admissions for that period. The 
total time lost on account of disability of 
these seventy persons amounted to 1,222 
days, or approximately three and one-third 
years, a rather surprising amount of time 
lost for a comparatively minor injury. 

We divide our cases of tenosynovitis into 
three groups: first, those cases following 
strains of the wrist or ankle in which the 
tendons are overstretched; second, con- 
tusions to the tendons and sheaths, both of 
which classifications are considered as 
accidents; and third, a group which is 
becoming more common, in which irrita- 
tion of the tendon and sheath follows 
repeated and rapid motion of the part, a 
condition which should be classed as an 


occupational disease. The above three 
types of tendon insult may occur in tendons 
apparently normal, or they may be super- 
imposed on a tendon or sheath which has 
some pre-existing abnormality, perhaps an 
abnormality that has been entirely free 
from symptoms until some trauma or 
irritation brings it to the patient’s notice. 

The pathological status of tenosynovitis 
has not been demonstrated as completely 
as many other conditions because we sel- 
dom have the opportunity to examine the 
affected parts unless they require explora- 
tion. It is easy to visualize, however, the 
pathological picture occurring in a con- 
tused or overstretched tendon in which a 
few fibers may be torn, the presence of 
minute hemorrhage, edema and exudation 
producing more or less local swelling. It is 
quite difficult, however, to visualize the 
changes which take place in a tendon or its 
sheath following rapid or repeated motions. 
Moritz! describes the work of Obolenskaja 
and. Goljanitzki in which they found in 
experimental animals, fraying of the sur- 
faces of both the tendon and its sheath, 
accompanied by edema and _ interstitial 
hemorrhage, following rapid, repeated mo- 
tions of the tendon. These changes are 
probably the beginning of narrowing of the 
sheath or adhesions between the sheath 
and the tendon, which are found occasion- 
ally on exploration. 

Howard? explored three cases of crepitat- 
ing tendons in order to study their patho- 
logical status. He found that in certain 
cases of direct blows over the leg or fore- 
arm, a crepitating swelling appeared. 
Exploration showed a jelly-like edema 


* From the Indianapolis Industrial Clinic. 
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about the muscle-tendon junction, together 
with some muscle fiber degeneration. 

The various latent abnormalities of 
tendons or their sheaths which may be 
aggravated by either trauma or repeated 
motions, are scar tissue changes, probably 
the result of previous injuries, and neo- 
plasms. The scar tissue changes consist of 
slight swellings in the tendons, often 
accompanied by a constriction of the 
sheath at the corresponding level. Again, 
fibrous bands may form between the tendon 
and its sheath. 

Tumors of the tendons and sheaths are 
quite rare. The most common of these is the 
fibroma, a true benign neoplasm. It may 
occur as a small round nodule on, or within, 
the tendon. A fibroma is not the result of 
trauma but it can become noticeable fol- 
lowing trauma or excessive motion. 

Some of the older texts describe teno- 
synovitis as being due to a “rheumatic 
condition.” This may be true in some 
instances but we have never seen a case in 
which we could ascribe this etiology. It is 
possible, however, that a latent or crypto- 
genic infection, as of the teeth, sinuses, 
etc., might prolong recovery or even 
aggravate a traumatic tenosynovitis. 

A ganglion of a tendon sheath does not 
properly come under the heading of 
tenosynovitis. Nevertheless, it is well to 
consider it at this point. We usually con- 
sider a ganglion as a hernial protrusion of 
the tendon sheath, a swelling which may 
appear spontaneously or may follow shortly 
after an injury. Pack® states that a ganglion 
is not a herniation of the sheath but is due 
to a fibroplasia and colloid degeneration 
which coalesce to form a cyst. Regardless 
of their pathology, we must admit that 
many ganglia follow trauma to the tendons 
of the wrist. There are a few other forms of 
tendon disorders that may be mentioned 
but which were not encountered in the 
cases under consideration. At times these 
must be kept in mind in making a differ- 
ential diagnosis. There is the septic or 
pyogenic form of tendon sheath infection 
which follows infected wounds of the hands 
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or wrists. Rarely we encounter tuberculous 
tenosynovitis or gonorrhea! tenosynovitis, 
neither of which has any relation to trauma. 
The xanthoma is a nodular mass occa- 
sionally found on a flexor tendon of one 
of the fingers. It is a granuloma composed 
of various types of connective tissue cells 
intermingled with lipoid material. These 
growths are benign and it is questionable 
whether or not they are true neoplasms. 
Apparently they have no relation to 
trauma. 

In the form of tenosynovitis under con- 
sideration, that is, those cases resulting 
from strains, contusions and_ repeated 
motions, pain, usually disabling, in the 
region of the affected tendon is the most 
constant feature. This is made worse on 
pressure over the part and also on using 
the member controlled by that tendon. 
Swelling of the tendon sheath can often 
be seen and palpated. It is unusual for the 
overlying skin to be reddened. In the 
majority of cases a tendon crepitation is 
marked and can either be felt or heard 
through the stethoscope. Occasionally, a 
clicking or snapping sensation is present as 
the tendon passes through its sheath. This 
is a most important finding. When it is 
present in an acute case it means that the 
abnormality has existed prior to the 
trauma, perhaps causing no trouble until 
aggravated by trauma or overuse. This 
clicking or snapping is the result of a scar 
tissue thickening or a fibroma of the ten- 
don, usually associated with a constriction 
of the tendon sheath. Often these nodules 
and thickenings of the tendon can be 
palpated. In a few of our cases this clicking 
sensation was not present during the acute 
stage of the trouble but appeared later. 
This was probably due to an exudate within 
the sheath during the acute stage, which 
distended it to the point that the clicking 
could not be observed until after the acute 
symptoms had subsided. 

The diagnosis of tenosynovitis offers no 
difficulty if one finds the clinical features 
enumerated above. That form of teno- 
synovitis following the excessive use of a 
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part has been confused with the so-called 
occupational cramps or palsies. The chief 
differential point is that in the case of an 
occupational cramp, the pain or disability 
occurs only when the patient is performing 
those motions required in his work. Making 
the same motions on examination causes no 
difficulty. In the case of tenosynovitis, the 
pain Is present on motion under all 
conditions. 

The treatment of acute tenosynovitis 
has been to put the part to rest by means of 
a plaster splint. This is removed about 
every second day in order to give the parts 
gentle passive motion to prevent stiffness, 
and also for the application of a diathermy 
treatment. After the acute symptoms have 
subsided, the patient is allowed to use the 
part for very slight movements only. When 
all pain has subsided the patient is allowed 
to resume his work gradually. Permitting 
patients to return to work too soon has 
been the cause of recurrence in several 
cases. When a clicking or snapping is 
noted, exploration is performed as soon as 
possible. When a distinct nodule is found, 
it is excised and the sheath repaired. When 
there is a fusiform swelling of the tendon 
with a constriction of the sheath, the latter 
should be ‘“‘windowed” to allow free 
motion of its contained enlarged tendon. 

In our present study of seventy cases of 
tenosynovitis, forty-four were attributed 
to strains, thirteen to contusions and 
thirteen to repeated motions, such as push- 
ing material with the thumb and finger, 
repeated pressure on a part of a machine, 
turning screws, rubbing or polishing ma- 
terials, etc. 

The forty-four cases of tenosynovitis 
due to strain are distributed as follows: 


Extensors of the wrist or fingers at the 


32 
Of the 2 
Extensors of the thumb............. 4 
Extensors of the index finger........ 2 


Flexor of the index finger........... I 
Extensors of the toes............... I 
Tendo calcaneus................... 2 


(While the tendo calcaneus does not 
possess a sheath, when strained and con- 
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tused it can produce the same clinical 
features as sheathed tendons. Even crepi- 
tation is generally present.) 

Out of this group of tenosynovitis due to 
strains, two patients were operated upon. 


CASE REPORTS 


W. R., a male, age twenty-nine, strained his 
right wrist. After a few days the condition 
gave the appearance of a tenosynovitis of one 
of the flexors in the right wrist. With rest 
to the part the condition improved, but on 
returning to work the pain returned. Over a 
period of about three months he had thirteen 
days of disability and when working he had 
to limit his activities. During the fourth 
month following the injury a small nodule 
could be palpated on a tendon in the wrist 
proximal to the flexor retinaculum. This was 
explored and proved to be a true fibroma in the 
flexor indicis profundus tendon. Forty-four 
days following the operation he returned to 
work, free from symptoms. His long convales- 
cence was occasioned by the necessity of 
severing the tendon and repairing it in the 
removal of the fibroma. 

L. B., a female, age thirty, sprained the 
extensor tendons of the left thumb. She worked 
about one month without receiving treatment, 
and then splinting and diathermy treatment 
were used for fifty-six days with very little 
improvement and she was still disabled. On 
account of the persistent pain and tenderness. 
the tendon of the extensor pollicis brevis was 
explored. A constriction of the sheath was 
found distal to the annular ligament, with 
adhesions between the sheath and the tendon. 
The constriction was severed and the adhesions 
were broken up. The patient returned to work 
at the end of twenty-five days, free from 
symptoms. 


The thirteen cases of tenosynovitis due 
to contusions can be grouped as follows: 


Extensors of the wrist... 8 
Extensors of the fingers.............. 2 
Flexors of the fingers...............-. 2 


Extensors of the ankle............... I 


Out of this group, three patients were 
operated upon: | 


F. L., a female, age thirty, had a contused 
flexor surface of the right wrist. She was given 
conservative treatment with short periods of 
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disability for about one year when a ganglion 
appeared over the flexor carpi radialis. Follow- 
ing removal of the ganglion she was able to 
resume work after thirty days. 

J. W., a male, age thirty-nine, suffered a 
contused palm of the left hand. The diagnosis 
of tenosynovitis of the flexors of the left 
ring finger was made. After two weeks of con- 
servative treatment there was no improve- 
ment. By this time the diffuse swelling which 
had appeared immediately after the injury, 
had subsided and a distinct nodule in the 
tendon could be palpated in the palm at 
the base of the finger. Exploration through the 
palm revealed a true fibroma of the tendon 
sheath, which was removed. The patient 
returned to work in thirty-five days. 

P. J., a male, age thirty-three, contused and 
lacerated the palmar surface of the left wrist, 
the laceration not involving tendons or 
sheaths. Six weeks later he reported, complain- 
ing of a painful nodule in the tendon of the 
flexor carpi radialis in the middle third of the 
forearm. Exploration revealed a small true 
fibroma of the tendon, which was removed, 
followed by a relief of symptoms. He returned 
to work five days following the operation. In 
this case, in all probability the contusion 
brought to his attention the pre-existing 
fibroma. 


The thirteen cases of tenosynovitis re- 
sulting from rapid or repeated motions are 
grouped as follows: 


Extensors of the wrist or fingers at the 
level of the wrist 

Extensors of the thumb 

Flexors of the thumb 

Flexor of the middle finger in the palm 1 


Out of this group three patients were 
operated upon: 


A. P., a female, age twenty-nine, for three 
months had used the right thumb to press an 
emery cloth against material in a lathe. 
Rather suddenly a trigger thumb appeared. 
Exploration showed a thickening of the tendon 
with a constriction of the sheath at the same 
level. Removal of the swelling on the tendon 
and leaving a window in the sheath relieved 
all symptoms. Microscopic study of the nodule 
showed scar tissue formation. One week of 
disability followed the operation In all prob- 
ability this condition was the result of irritation 
of the tendon and sheath rom her occupation. 
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L. H., a female, age thirty-seven, complained 
of pain in the flexor surface of the right thumb 
following one month of work on an assembly 
Ine in which she constantly used the thumb, 
screwing caps on small shells. Examination 
showed a definite trigger thumb. Exploration 
revealed a bulging of the tendon with a con- 
striction of the sheath at the level of the 
metacarpophalangeal joint. Part of the con- 
striction of the sheath was excised, allowing free 
motion of the tendon. The patient was com- 
pletely recovered fourteen days following the 
operation. 

C. S., a male, age fifty, pulled trucks 
over uneven surfaces for six months. There 
appeared a gradually increasing pain in the 
palm of the right hand, increasing to the point 
of complete disability. Examination revealed 
a tender nodule in the palm, on the flexor 
tendon of the middle finger. Exploration 
showed a nodule on the tendon with adhesions 
to the sheath. The nodule was removed and 
showed microscopically to be a low grade 
inflammatory cicatrix. Postoperative disability 
amounted to twenty-eight days. 


SUMMARY 


In summarizing our seventy cases of 
tenosynovitis during a period of twelve 
months, we find that sixty-two patients 
were treated by conservative methods and 
eight were operated upon. Of the sixty-two 
nonoperative cases, disability ranged from 
none to sixty days, a total of 933, or an 
average of fifteen days disability per case. 
Of the eight patients operated upon, dis- 
ability before operation ranged from none 
to fifty-nine days, of a total of 119 days. 
The postoperative disability in these cases 
totaled 170 days, or twenty-one days per 
patient. 

While statistics prove little or nothing, 
our collected figures suggest an improve- 
ment in our procedure. In all of our oper- 
ative cases except one, exploration was 
done on definite physical findings, namely, 
the presence of a nodule on the tendon or 
the snapping or clicking on motion. In one 
case (L. B.) conservative treatment was 
employed for fifty-six days, and as little 
improvement was obtained, the tendon 
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was explored, showing a narrowing of the 
sheath with adhesions. In reviewing our 
cases in which we used conservative treat- 
ment, we find fourteen cases with a dis- 
ability of more than twenty days, giving a 
total disability of 542 days, an average of 
thirty-nine days per case. Therefore, with 
an average convalescence of twenty-one 
days, even if we found nothing on explo- 
ration, we would have added nothing to the 
period of disability. Again, on exploring 
those cases which did not respond to con- 
servative treatment within twenty days, 
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we might find some organic condition that 
could not be determined on_ physical 
examination. From now on, we intend to 
explore all cases of tenosynovitis that do 
not show decided improvement within 
twenty days. 
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THE prognosis of gas-bacillus infection depends upon the patient’s re- 
sistance, the part of the body involved, the virulence of the organism and 
the treatment. The extent of operative treatment depends upon the severity 


of the individual case. 


ANISOAURIA IN CONGENITAL TORTICOLLIS* 


SIMON STONE, M.D. 
MANCHESTER, NEW HAMPSHIRE 


culty is encountered in younger 
children in differentiating the side 
which is involved in congenital torticollis. 
The maternal impression as to position of 
head and chin differs frequently from the 
position the head is held at the time of the 
examination. Also in children with short 
necks or in very young children, in whom 
poor co-operation makes careful examina- 
tion difficult, the determination of the side 
affected becomes more of a problem. 
Assymetry of face and skull, which 
appear smaller on the side of the shortened 
muscle, if present, gives valuable confirma- 
tory evidence. Another sign which I found 
of definite value is the underdevelopment 
of the ear on the affected side. The involved 
ear in some cases is only two-thirds or less 
the size of the normal ear. The discrepancy 
in the size of the ears has been found often 
to exist in the absence of facial assymetry 
and in such instances was of additional 
diagnostic significance. A return to near 
normal size does occur after successful 
correction of the torticollis but in some 
instances the difference was observed to 
persist for several years afterward. Also 
hypertrophy and flaring out of the ear on 
the unaffected side was observed in rare 
cases, so that this ear appeared much larger 


() CCASIONALLY considerable diffi- 


than the ear of a normal child of the same 
age. 

The etiology is probably identical with 
the cause of the facial assymetry. Compres- 
sion of the external carotid artery at the 
angle produced when the head is tilted to 
one side as a result of the torticollis has 
been suggested as one of the causes. A 
hematoma of the sternomastoid was found 
on examination in a number of our cases 
seen within a few weeks after birth and 
this was probably the immediate cause of 
the torticollis. It is possible, however, that 
the presence of antenatal fibrosis of the 
sternomastoid on the affected side was 
responsible for the tear of the muscle and 
production of the hematoma. The over- 
growth of the ear on the normal side, 
whenever present, is believed to be due 
to an increase in blood supply to the facial 
and occipital arteries on the non-affected 
side, and possibly is in the nature of a 
compensatory hypertrophy which is seen 
in paired organs when the function of one 
is impaired. 

This note has been prompted by the 
failure to find mention in medical literature 
of the occurrence of this difference in size 
of the auricular appendages in congenital 
torticollis. The term anisoauria is suggested 
for this condition. 


* From the Department of Neurology, Elliot Hospital, Manchester, N. H., and the Crippled Children’s Services, 
State of New Hampshire, Dr. Ezra A. Jones, Medical Director. 
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{ase Reports 


POTT’S DISEASE AFFECTING A SILENT AREA OF 
THE SPINE* 
CASE REPORT 


Lieut. Cort. Burorp Worp, M.c. 
Station Hospital 


CAMP SHELBY, MISSISSIPPI 


diagnostic problem and demonstrates 

the difficulty of making the correct 
diagnosis when the lesion is located in a 
silent area of the vertebral column. No 
symptoms whatsoever were present, and 
the only evident physical sign is shown in 
the accompanying photograph. (Fig. 1.) 


pes case herein reported is that of a 


CASE REPORT 


L. N. C., a Chinese male, age thirty-three, 
Hospital Register No. 15,583, was admitted to 
Station Hospital, Camp Shelby, Mississippi, 
August 15, 1941, with the chief complaint of 
swelling on the lateral surface of the left thigh. 

The soldier stated that about July 15th, one 
month prior to admission, he first noticed a 
slight swelling over the lateral surface of the 
left thigh, at the level of the hip joint. No pain 
accompanied the swelling and no pain was 
noted on motion of his leg on the affected side. 
As his leg did not bother him, he paid no atten- 
tion to the swelling. The tumor mass gradually 
increased in size until August 5th, about three 
weeks after onset, then suddenly began to in- 
crease rapidly in size, and continued to enlarge 
until he was admitted to the hospital. The 
soldier had no complaint other than the one 
described above; in fact he had no complaint— 
he “‘just thought something was wrong.” 

His past history revealed that in 1931 the 
patient was operated for ruptured peptic ulcer 
(note scar in photograph), no sequela. In 1938, 
he developed a primary penile lesion confirmed 
by a positive Wassermann reaction, and was 
treated continuously for eighteen months by 
hip and arm shots at weekly intervals. His 


family history revealed nothing of note except 
that one sister was operated for “tubercular 
breast.” 

Physical examination on admission revealed 
a well developed and fairly well nourished 
Chinese male, blood pressure 100/66. The 
patient was ambulatory and afebrile. His only 
reason for presenting himself for examination 
was the formation of a symptomless tumor 
mass of the left thigh. Examination of head, 
including eyes, ears, nose, and throat, was non- 
revealing. Examination of the chest showed 
nothing of note. Except for a healed, firm, 
upper right rectus incision, the findings on 
abdominal examination were within the limits 
of normal. No tender areas were noted over 
any of the vertebrae and no tenderness was 
present in either flank or groin. On inspection of 
the lateral surface of the left thigh at the level 
of the greater trochanter, a large tumor mass 
was noted. It was about the size of a “‘volley 
ball” and on palpation was found to be fluc- 
tuant and non-tender. The mass did not appear 
to be attached to the skin or deeper structures. 
No induration was present surrounding the 
mass, and no evidence of inflammation could 
be detected within the mass. There was no 
pain on motion or limitation of motion of the 
left lower extremity. The external genitalia 
were normal in size and development. Rectal 
examination revealed no strictures or ulcer- 
ations and the mucosa appeared normal. The 
lower extremities were well nourished; no 
atrophy, paralysis, or any deformity was 
noted. The reflexes were normal, equal, and 
physiological. 

Complete blood picture and urinalysis were 
within the limits of normal. Blood serology was 


* From the Surgical Service of Lieut. Colonel William C. Reed, m.c., Station Hospital, Camp Shelby, Mississippi. 
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On September 5th, the tumor was injected 
with 50 cc. of 5 per cent solution of sodium 
iodide and x-ray pictures were made. However, 
visualization of the cavity was not successful. 


positive on repeated occasions. Spinal fluid 
was normal. Repeated x-ray pictures of the 
chest and vertebral column were reported as 
normal. 


Fic. 1. The tumor mass seen on lateral surface of left thigh 
was the only sign or symptom complained of by the 
patient. The mass measured approximately 8 inches in 


diameter. 


On August 16, 1941, the tumor was aspirated 
and 500 cc. of thick, smoke-colored fluid was 
withdrawn, thereby reducing the cyst to about 
one-half its size. A specimen of the aspirated 
material was sent to the laboratory for smear 
and culture and no growth was reported. 
However, a Wassermann examination was 
done on the material and reported by the 
laboratory as positive. 

On August 22nd, the cyst was again aspirated 
and 800 cc. of the same type fluid obtained. 
The specimen was sent to the laboratory and 
was again reported, “‘no growth.” 

A third aspiration was done on August 30th, 
and 500 cc. of fluid was withdrawn. No change 
in the consistency of the material was noted as 
compared with that previously withdrawn. 

On September 3rd, a genitourinary con- 
sultant advised antiluetic treatment for latent 
syphilis. 


On September roth, the tumor was once 
more aspirated and 500 cc. of fluid withdrawn. 
No changes were noted in the consistency of 
the fluid on gross inspection. As a result of 
consultation with members of the surgical 
staff, exploration of the tumor was decided 
upon with the possibility of finding some type 
of bizarre cyst. During this month of hospital- 
ization the patient had remained free of 
symptoms and wasambulatory most of the time. 

The tumor mass was opened on September 
16th, and a large amount of smoke-colored 
fluid escaped from the tumor. The cystic mass 
was found to communicate with an opening 
posterior to the left hip joint and not with the 
joint proper. The wound was packed with 
iodoform gauze and sutured. It drained pro- 
fusely until September 28th, at which time the 
sutures were removed. The lower third re- 
mained unhealed and continued to drain. 
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On the evening of October 15th, the patient 
developed a feeling of general malaise and 
aching of the entire body. On the morning of 
the 16th he had developed facial edema and 
temperature of 102°F. The wound was dressed 
and 200 cc. of light yellow fluid of a homogene- 
ous, watery consistency escaped from the 
wound. On October 17th, the temperature was 
103°F. and patient appeared to be definitely 
acutely ill. The patient’s temperature, respira- 
tion, and pulse continued to mount, and his 
condition became critical on October 18th. The 
patient’s course was progressive; temperature 
105°F., delirious, comatose, moribund. He ex- 
pired on October 19, 1941, at 10:55 A.M. 
despite all emergency measures employed, in- 
cluding continuous oxygen, blood transfusions, 
and cardiac stimulants. 

The autopsy findings are quoted as follows: 

“External Examination. The body is that of 
a well developed and fairly well nourished white 
male, 33 years of age. The pupils are round 
and equal and are neither dilated or contracted. 
The thyroid is not palpable. The chest is 
natural in contour. The abdomen is flat. The 
external genitalia are those of the normal male. 
There is a partially healed incision about 
15 cm. long extending perpendicular to and 
over the greater trochanter of the left femur. 
The skin has healed on the upper half of the 
incision. In the lower half the edges are widely 
separated. Through this incision a tract may be 
palpated extending posterior to the femur and 
anterior to the sacrum. The walls of this tract 
are covered with dark grey exudate. There is 
extensive dark purplish-blue discoloration of 
the skin involving the face, trunk and extremi- 
ties. The discoloration is most marked over 
the back of the shoulders. It is more marked 
on the left thigh than on the right. There is no 
recognizable subcutaneous edema. 

“Peritoneal Cavity. The peritoneum is moist, 
smooth and glistening. There are numerous 
dense adhesions about the stomach. These are 
most marked about the pylorus. There are 
dense adhesions between the upper surface 
of the left and the right dome of the diaphragm. 
The dome of the diaphragm is at the level of 
the 4th rib on the right and the 4th interspace 
on the left. 


“Pleural Cavity. The pleura is moist and 


smooth. The lungs are free in the pleural 
cavity, except for a few dense adhesions 
between the apex of the right lower lobe and 
the posterior chest wall. 


Word—Pott’s Disease 


DECEMBER, 1943 


“Pericardial Cavity. The pericardium is 
moist and smooth. There are no adhesions. The 
cavity contains no excess fluid. 

“Heart. The heart is about natural in size 
and contour. The epicardium is smooth. The 
myocardium is dark brownish-red, the brown 
being somewhat more marked than is natural. 
The muscle is somewhat softer and more 
friable than is natural. The walls of all cham- 
bers are about natural in thickness. The 
endocardium is smooth and the valve cusps 
grossly natural. None of the rings are dilated. 
The cusps of the aortic valve are not separated. 
There is a slight thickening of yellowish dis- 
coloration of the endocardium just below the 
aortic cusps. The first few cm. of the aorta 
shows no pathological change. There is con- 
siderable longitudinal wrinkling of the intima 
of the descending aorta along the origin of the 
intercoastal arteries. 

“Lungs. The lung tissue is dark reddish- 
grey, heavy, and subcrepitant. There is a 
semi-firm nodule about 6 mm. in diameter 
located 1 cm. deep to the pleura in the upper 
lateral portion of the right lower lobe. No other 
nodule and no areas of consolidation are found. 
The hilus and tracheobronchial lymph node 
are not involved. 

“Liver. The liver is about normal in size 
and contour. The capsule is smooth except 
where already described adhesions were broken. 
The tissue is yellowish-brown and about 
natural in consistency. The lobular markings 
are distinct but not unusually prominent. The 
gallbladder is grossly natural. 

““Spleen. The spleen is moderately en- 
larged. Estimated weight is 150-175 gms. The 
capsule is smooth and thin and the borders 
are slightly rounded. The tissue is relatively 
firm. The cut surface is dark reddish-purple. 
The lymphoid follicles are quite prominent. 
Only a small amount of pulp adheres to the 
knife on scraping. 

“Adrenals. The adrenals are natural in 
size, contour and gross appearance. 

“Kidneys. The kidneys are about natural 
in size, contour and consistency. The capsule 
of each strips easily, leaving a pale, red, smooth 
surface. On section the cortico-medullary 
markings are distinct. The vascular markings 
are grossly natural. The right ureter is moder- 
ately dilated. The left is not. Neither kidney 
pelvis shows any pathological change. 

“GI Tract. 2 cm. below the pyloric ring on 
the posterior surface of the duodenum is a 
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small irregular crater with a smooth fibrous 
base. The crater is about I cm. in greatest 
diameter. There is no evidence of acute in- 
flammation about the crater. The remainder of 
the G1 tract shows nothing unusual. 

“Pelvic Organs. Show nothing unusual. 

‘“‘Head. Thescalp and calvarium are grossly 
natural. The dura is smooth. The fluid in the 
subarachnoid space is clear. The brain shows 
nothing unusual. 

“Sinus Tract. The sinus tract is large 
enough at its nearest point to admit the index 
finger passing from the wound on the left side 
posterior to the left femur and anterior to the 
sacrum, and it communicates with an ab- 
scessed cavity which is located upon the 
anterior surface of the sacrum. The cavity 
extends upward posterior to the peritoneum 
and medial to each psoas muscle as high as the 
4th lumbar vertebrae. The anterior surface of 
the sacrum is roughened; otherwise, the bones 
show no grossly recognizable pathological 
changes. The spinal canal was opened by 
chiseling through the body of the 4th lumbar 
vertebra. Its lining was found to be smooth, and 
its contained fluid clear. 

“Anatomical Diagnosis. 1. Tuberculous os- 
teomyelitis of the 2d and 3d sacral vertebra 
with psoas abscess, left. 2. Luetic aortitis. 3. 
Passive congestion of lungs, marked. 4. Hydro- 
ureter, right, mild.” 
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COMMENT 


The small solitary nodule in the lung 
was found, on microscopic examination, to 
be tuberculous. A piece of bone taken in 
the region of the 2d and 3d sacral vertebrae 
was also found to be tubercular on micro- 
scopic examination at our laboratory here 
at Camp Shelby, Mississippi, and confirmed 
at the Army Medical Center, Washington, 

A brief description of the microscopic 
findings of the bone slide follows: 

“Sections of the sacral bone reveal 
extensive necrosis where the trabeculae 
are granular, devoid of cells and without 
the usual caseous markings. The adjacent 
marrow spaces are filled with shadowy and 
vaguely cellular necrotic material. The 
marrow spaces which are outside of the 
necrotic lesions are filled with connective 
tissue, lymphocytes, remnants of bone 
marrow and a granulation tissue which is 
infiltrated with lymphocytes and mono- 
cytes. In some places these cells form small 
tubercles which often have caseous necrotic 
cores. There are also occasional foreign 
body giant cells of the Langhans type.” 


PRIMARY SARCOMA OF THE URETER 
CASE REPORT AND REVIEW OF THE LITERATURE 


Lez RADEMAKER, M.D. 
Diplomate of American Board of Surgery; Surgeon and Director of Pathology, Peninsula General Hospital 


SALISBURY, MARYLAND 


EPORTS of primary sarcomas of the 
ureter are so rare that review of 
the literature is comparatively easy. 

The first case was reported by Ribbert in 
1886—a spindle cell sarcoma in a girl four 
years of age. It arose primarily from the 
renal pelvis and contained numerous layers 
of striated muscular fibers. 

Lichthin and Willin!y have described a 
case of “‘alveolar” sarcoma of the ureter; 
Target and Meller (1920) have described 
a case of round cell sarcoma. Neumirth 
(1928) described a spindle cell sarcoma 
about the size of a walnut found in the 
lower third of the ureter in a male aged 
fifty-one. 

Stewart and Kummel, quoted by D’Au- 
noy and Zoeller (1930) agreed that only 
five cases of sarcoma existed in the litera- 
ture at the time of their review. 

In a more recent review of the problem 
of malignancy of the upper urinary tract 
by George Gilbert Smith (1935) two cases 
of fibrosarcoma and one case of leiomyo- 
sarcoma are reported by Smith as personal 
cases but he stated that it was impossible 
to determine whether the primary tumor 
was in the kidney or ureter. Sarcoma pri- 
mary in the kidney is not as rare as the 
above scarcity would indicate, and one 
would consider from Smith’s remarks that 
_these cases were primarily renal sarcomas. 

Search of the literature since this report 
has failed to disclose other cases of primary 
ureteral sarcoma, so that we believe that 
the present case represents the sixth known 
report of primary sarcoma of the ureter. 

Location of the tumor in the other cases 
has varied; two reported near the kidney, 
two about two inches from the bladder 
and not stated in one. Symptoms have 


varied from hematuria, to pain and dis- 
covery of mass; and the size of the tumor 
has varied from that of a walnut to that 
of a grapefruit. Age has varied from four 
to fifty-three years. 


CASE REPORT 


Mrs. L. S., aged fifty-nine, a white woman, 
was admitted to my service at the Peninsula 
General Hospital of Salisbury, Maryland, on 
December 9, 1941. She was referred by Dr. 
John Yeaman. Her chief complaint was that 
of a heavy dull ache in the upper, left side of 
the abdomen, gas, and a lump in her side. 

She had been well until July, 1941, when this 
aching sensation first appeared, accompanied 
by a sense of pressure and much belching of gas. 
The pain was at first intermittent and became 
progressively worse. The month before admis- 
sion she first noticed the mass which felt like a 
ball. This had progressively increased in size 
and had become very tender, feeling to her to 
be the size of a grapefruit. She felt that the 
mass throbbed constantly, a sensation which 
was temporarily relieved after a bowel 
movement. 

There had been no hematuria, frequency, or 
nocturia and no pain in her back. She had been 
constipated most of her life, and this had 
increased in the past few months. There was no 
history of passing blood by bowel. There was 
no history of indigestion and ingestion of food 
had no effect upon the pain. 

The past medical history was negative: no 
serious illnesses, accidents or operations. The 
menopause occurred at age fifty-four, with 
no bleeding or discharge since. She had had 
eight children, three of whom were dead; one 
of tuberculosis and diabetes. 

Her father and mother died at the age of 
seventy-three of apoplexy and Bright’s disease, 
respectively; five sisters and one brother were 
living and well; one brother died of heart 
disease and one sister died of hypertension. 
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Physical examination showed a pale, elderly, 
white female of average nutrition. Blood pres- 
sure 174/102; temperature 98; pulse 84; 


Fic. 1. Intravenous pyelogram. The mass is 
shown with moderate degree of hydronephro- 
sis. The ureter is shown a short distance within 
the mass. 


respiration 20. The examination was negative 
except for complete adentia and the abdominal 
findings. The abdomen was dome shaped with 
normal liver dullness. There was considerable 
distention with gas. A large, smooth, clearly 
defined mass was palpable in the upper, left 
quadrant. The mass was not attached to the 
anterior abdominal wall and did not seem fixed 
in that it could be moved about 1 inch in all 
directions. It was very tender, especially at 
the upper pole. It seemed to be about the size 
of a large grapefruit and occupied all the left, 
upper quadrant. It could not be palpated 
posteriorly and there was no posterior tender- 
ness. Pressure on the mass caused definite 
pulsation to occur, transmitted probably from 
the aorta. The remainder of the physical 
examination was negative. 

Laboratory studies showed the following: 
hemoglobin 80 per cent; red blood cells, 
4,070,000; white blood cells 4,350; neutrophiles 
72 per cent; lymphocytes 28 per cent; blood 
urea 54 mg., urea nitrogen 25 mg., blood 
platelets 345,750. Prothrombin time 27 seconds. 
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Fragility test showed hemolysis to begin at 
0.46 per cent ant to complete at 0.34 per cent. 
Repeated urinalyses showed no red blood cells; 


Fic. 2. Intravenous pyelogram which shows an 
abrupt ending of the ureter within the mass. 


two to six white cells and showed no abnormal- 
ity either grossly or microscopically. 

An intravenous pyelogram by Dr. Jack K. 
Williams showed a moderate hydronephrosis 
on the left side. On the right side there was a 
moderate ptosis of the kidney with some 
kinking of the ureter. The left ureter showed 
an abrupt ending within the tumor mass on 
some pictures. (Figs. 1 and’2.) 

The barium enema was negative. All ab- 
dominal films showed the outline of a rounded 
mass in the upper left quadrant. (Fig. 3.) 

After these findings and study, operation 
was planned as an exploratory laparotomy. 
Five hundred cc. of blood was drawn from a 
suitable donor before the operation began. 

Operation was performed on December 12, 
1941, under nitrous oxide, oxygen and ether 
using the closed method. A left, rectus incision 
was made in the upper part of the abdomen. 
There was a large, smooth mass 1214 cm. in 
diameter, spherical in shape, located beneath 
the left kidney and retroperitoneal in position. 
It was well supplied with blood, a large vein 
being attached to the left renal vein directly. 
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It was well encapsulated, freely movable and 
no metastasis was apparent. The left ureter 
went directly through the center of the growth. 


Fic. 3. Barium enema showing the transverse colon 
in front of the mass. The descending colon is pushed 
far laterally. 


The posterior parietal peritoneum was loosely 
attached to the growth capsule. Some fibrous 
_tissue also loosely attached the growth to the 
lower pole of the right kidney, but this was 
only loose areolar tissue. The only firm attach- 
ment, therefore, was to the ureter which 
coursed through it from an area about 1 inch 
beneath the kidney pelvis to about three inches 
from the bladder. 

The intestines were packed away from the 
operative site. A vertical incision was made 
in the posterior peritoneum, two inches to the 
left of the midline. The growth was then care- 
fully removed until its only attachment was 
to the large vein to the renal vein, and to the 
ureter. At this time the vein tore, although 
great care had been exerted to prevent just 
this accident. A large amount of hemorrhage 
occurred in a few seconds before the renal 
pedicle could be clamped. The kidney was then 
removed and the ureter dissected to its entrance 
to the bladder and also removed. Blood trans- 
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fusion was started an instant after hemorrhage 
occurred, and a second transfusion was given 
immediately after completion of the first. The 
kidney pedicle was ligated with four chromic 
catgut ligatures, the ureteral stump ligated 
and carbolized, and the posterior peritoneum 
closed with catgut. Two Mikulicz drains were 
placed to this incision and the anterior wall 
incision closed in routine manner, using stain- 
less steel wire to close the anterior fascia. 

The blood pressure dropped to zero and the 
pulse became imperceptible for a period of 
three minutes after the hemorrhage, but rose 
rapidly as a result of the transfusion and the 
patient left the operating room in fairly good 
condition. 

Shock treatment was carried out and con- 
valescence was entirely uneventful. Drains 
were removed on the third day. A 5400 cc. 
transfusion was given in divided doses on the 
second and third postoperative days. On 
December 12, 1941, her blood count was as 
follows: hemoglobin, 82 per cent; red blood 
cells 4,240,000; white blood cells 7,800 with 
normal differential. She was discharged on the 
fourteenth postoperative day in good condition. 

Pathologically, the specimen consisted of a 
globial solid tumor measuring 1244 cm. in 
diameter, which had a firm fibrous consistency 
and on section showed a uniform structure. 
The growth was well encapsulated and no 
break in the capsule was present, except for 
ureter which coursed directly through the 
mass and to which the mass was attached. 

Microscopically, it was diagnosed leiomyo- 
sarcoma. (Figs. 4 and 5.) 

Sections were submitted to Dr. Howard J. 
Maldeis, of Baltimore, Maryland, and Dr. 
Albert Bothe, of Philadelphia, Pennsylvania, 
and this diagnosis was corroborated by both 
pathologists. Dr. Maldeis added that many 
parts of the sections showed myxomatous 
changes. 

Routine follow-up examination on March 24, 
1942, showed no symptoms. The patient had 
mild coryza for two days. She had gained five 
pounds in weight since the operation. Her 
present weight is 129. The incision was well 
healed and there was no evidence of recur- 
rence and no urinary symptoms. 

Follow-up examination on February 6, 1943 
revealed that the patient had gained steadily 
in weight, her weight at that time being 137)4 
pounds. The incision remained well healed. 
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There were no symptoms of recurrence or 
metastasis. Palpation and percussion revealed 
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procedure. It is yet too early to discuss 
the final end result, although in comparison 


no tenderness, masses or liver enlargement to the average sarcoma, fourteen months 


Fic. 4. Microphotograph under low power. 


and there were no urinary symptoms. Blood 
pressure was 150/80. X-ray of chest was 
entirely negative for metastasis. 


CONCLUSION 


We have herewith reported a case of 
leiomyosarcoma of the ureter which repre- 
sents to the best of our knowledge the 
sixth reported case of primary sarcoma 
of the ureter. The marked features of the 
growth were its relatively few symptoms, 
its large size without obvious metastasis, 
its good encapsulation and its low index 


of malignancy. The difficulties in diag-- 


nosis are obvious because of the negative 
laboratory and x-ray findings. Ready and 
easy removal complicated by violent hem- 
orrhage for which the surgeon had com- 
pletely prepared and smooth postoperative 
convalescence characterized the operative 


Fic. 5. Microphotograph (high) showing myxo- 
matous degeneration and smooth muscle 
strands. 


without detectable recurrence or metastasis 
indicate a fairly hopeful prognosis. 
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THE commonest cause of delayed union in closed fractures is inadequate 
splinting. Fractures in certain locations as the neck of the femur and the 
wrist joint unite more slowly than the average. Most cases respond to fur- 


ther immobilization and frequent applications of heat. 
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TRAUMATIC ARTERIOVENOUS FISTULA OF THE 
BRACHIAL ARTERY AND VEIN* 


Joun Herruin, Jr., M.D. AND WALTER L. MEeERsSHEIMER, M.D. 
NEW YORK, NEW YORK 


RAUMATIC arteriovenous fistulas 

occur less frequently in the great 

vessels of the neck and upper ex- 
tremity than in the vessels of the lower 
extremity.1~’ Common locations for arterio- 
venous fistulas are between the common 
carotid and jugular vein, the interval 
carotid artery and cavernous sinus, the 
femoral artery and vein, and between the 
axillary artery and vein.’ Mason? collected 
fifty-nine cases involving the subclavian, 
and Mason and Pool’® reported in a series 
of fourteen cases two involving the sub- 
clavian and two the brachial arteries. 
Matas!! recorded two cases of arteriovenous 
fistula of the brachial artery and vein. 
Andrus?” has recorded traumatic arterio- 
venous fistula of the palm and quotes Lyle 
as stating that there are sixty-six such cases 
reported. 

The pathological and pathological physio- 
logical effects of an arteriovenous fistula 
have been investigated and reviewed by 
others.!*~® Dilatation and hypertrophy of 
the heart and later cardiac decompensation 
with peripheral edema and ascites may 
occur. There is also an increased blood 
pressure and tachycardia, increased blood 
volume, diminished peripheral resistance 
at the site of the fistula, and abnormal 
oxygenation of blood due to admixture of 
venous and arterial blood at the site of the 
fistula. Brenham’s tachycardiac sign is 
well known. There is a usually good col- 
lateral circulation developed when arterio- 
venous fistula is present. Venous pressure 
readings at the site of the fistula and, 
particularly, comparison of the well and 
affected side and arteriography in selected 
cases may aid in definitely establishing the 
diagnosis. 


CASE REPORT 


J. C., a male, age six, was admitted to 
Metropolitan Hospital January 2, 1941 because 
of a peculiar buzzing sensation in the child’s 
right arm. This began approximately eighteen 
months before. At that time, the patient 
fell on a broken milk bottle and sustained a 
laceration of the right arm 114 cm. above 
the medial epicondyle of the right humerus 
0.6 cm. long. A local physician closed the 
laceration with two skin clips without any 
further investigation of the imyury. The 
parent stated at the time of the injury that 
the child lost a large amount of blood and 
looked very pale and weak. The hemorrhage 
was only controlled when a neighbor applied a 
tourniquet. The bleeding was also described 
as bright red color and spurting. 

The skin clips were removed on the fifth 
day following the injury; the wound appar- 
ently healed by primary union. The patient 
was asymptomatic until approximately six 
months later when the child’s mother noticed 
a peculiar buzzing sensation in the region 
of the injury. The parents believed this 
condition would gradually disappear and no 
physician was consulted at the time. The 
child during this period of time exhibited no 
unusual symptoms, playing with his friends 
and showing no signs of cardiac embarrass- 
ment. No local signs were apparent in the 
right upper extremity, excepting the buzzing 
sensation. 

The patient had an occasional cold and sore 
throat. He had been unable to gain weight, but 
the remainder of systems were noncontributory. 

Examination of the head revealed a small 
2 cm. laceration of the right occipital region 
which apparently was healing well. Extra- 
ocular movements of the eyes were normal; 
pupils were round, central, and equal; they 
reacted promptly to light and accommodation. 
There was no obstruction or discharge in the 
ears and the tympanic membranes were normal. 


* From the Department of Surgery, New York Medical College, Flower and Fifth Avenue Hospitals, and Metro- 
politan Hospital, Dr. Louis Rene Kaufman, Director. 
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A crusting was noted in the anterior nares 
with slight serous discharge. There were 
numerous small areas of caries in the teeth. 
The pharynx was slightly injected; there was 
no postnasal discharge. The tonsils were 
hypertrophic and cryptic. The trachea was in 
the midline; there was anterior cervical 
adenopathy bilaterally. The chest was sym- 
metrical and expansion equal; there was no 
dilation of the superficial veins. The lungs 
were resonant, tactile, and vocal fremitus was 
normal; breathing was vesicular—inspiratory 
““cogwheel”’—no rales were noted. 

The heart showed a visible apex pulsation 
in the fifth interspace 2 cm. to the left of the 
midclavicular line, and the maximum apex 
beat was palpated at the same point. Heart 
percusses were slightly enlarged, rhythm was 
regular, the rate being 100. Sounds were 
forcible and of good quality. There was a faint 
systolic murmur heard at the apex. Blood 
pressure: right arm 100/0, left arm 98/52. 

The abdomen was symmetrical and moved 
readily with respiration. There were no scars 
or visible masses and no dilation of superficial 
veins. There was no spasticity and no tender 
points to palpation. The liver, spleen, and 
kidneys were not palpable. There was no 
evidence of hernia. There were bilateral small, 
freely movable glands palpable. The genitalia 
revealed constriction of the prepuce. The 
scrotum and testicles were normal. The rectum 
was not examined. The lower extremities were 
normal; reflexes were physiological. 

The upper-left extremity was apparently 
normal, although it did show readily visible 
superficial veins on the anterior surface of the 
forearm and at the cubital fossa. 

The upper-right extremity was apparently 
normal in size and shape. Dilated veins in the 
forearm and arm were noted on the anterior 
and medial surfaces. On close inspection, there 
was slight pulsation visible in the superficial 
veins which was synchronous with the apex 
beat of the heart. There was also noted a 
small white scar 0.6 cm. in length on the medial 
surface of the arm 1.5 cm. above the crease 
of the elbow. There was no clubbing of fingers, 
no visible capillary pulsations of finger tips, no 
cyanosis with arms level, depressed, or raised. 
There was a thrill palpable from a point 2 cm. 
below the elbow crease extending along the 
anterior and medial aspects of the arm and was 
palpable throughout the arm, in the axilla, 
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and also in the supraclavicular region. The 
maximum area was 5 cm. long extending from 
the scar previously described. Superficial 
veins in this area when palpated pulsated 
synchronously with the apex beat of the heart. 
By means of auscultation a loud roaring bruit 
was heard synchronous with the apex beat of 
the heart from a distance of 5 cm. below the 
elbow crease along the anterior and medial 
surfaces of forearm and arm. This was also 
heard in the axillary and supraclavicular 
regions. The maximum point of intensity was 
about 3 cm. above the scar previously described. 


COMPARATIVE MEASUREMENTS OF UPPER EXTREMITIES 


Circumference 

i Left, 
Length | 

| 

Tip of acromion to tip of middle | | 
Tip of acromion to tip of olecranon.| 19.5 | 19.5 


When arms were level, the right radial pulse 
felt slightly weaker than the left, and there 
was a suggestion of Corrigan ‘‘Water Hammer 
pulsation.” When the arms were raised, pulsa- 
tion were about equal, and the ““Water Hammer” 
sensation was increased. When the ‘“‘fistula”’ 
was obliterated by direct pressure, pulsations 
were about equal. 

When arms were level, pulse was regular, 
and the rate was 100 per minute. When the 
right arm was raised, the pulse rate fell slightly 
—rate 92 per minute. When the “‘fistula” 
was completely obliterated by direct pressure 
or the application of a cuff, the radial pulse 
rate came 80 to 82 per minute. 

Blood pressure was difficult to determine 
accurately in the right arm but the average of 
many readings was 100/o. The left arm was 
98/52. When the right arm was raised and 
pressure taken on the left, there was a slight 
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rise in the diastolic, but no appreciable change 
was noted in the systolic value 98/60. When 
the “‘fistula” was obliterated by direct pressure 
or the application of a cuff, there was a marked 
rise in diastolic but only slight in the systolic 
102/80. Blood pressures of both lower extremi- 
ties were recorded as equal 108/62. 


COMPARATIVE SKIN TEMPERATURES: ROOM TEMPERA- 


TURE: 23.5°C. 


Right Left 


35°C. 
35°C. 
36°C. 
36°C. 
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Temperatures were taken on volar surfaces. 
Also numerous points were tested in the region 
of the scar, and the dilated superficial veins, 
but no local variations were noted. 


COMPARATIVE OSCILLOMETRIC READINGS 


Right Left 


Pressure 


Forearm 


3 


| Forearm 


OWN 


COMO OMO CO OW 


w 
OO 


HO 


Intradermal wheals of histamine were raised 
with 0.1 cc. of 1-10,000 on both upper extremi- 
ties on the volar surfaces at the following levels; 
wrist, midforearm, elbow and midbiceps. There 
was an immediate response at all points with 
the wheals measuring 1.0 cm. in diameter and 
the surrounding “flares” measuring 4.0 to 
5.0 cm. in diameter. 

Direct venous pressure readings were taken 
from veins of right forearm at the elbow in the 
region of the scar. Attempts were made to 
select veins that pulsated. Pressures were not 
excessively high; the highest recorded was 15 
to 16 cm. of water. 
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Circulation time was tested by injecting 
0.5 cc. of alpha lobelein into a vein of the right 
forearm in the region of the scar. An attempt 
was made to select a vein that pulsated. From 
the time of injection till the patient coughed 
was about 6 seconds. 


LABORATORY DATA 
1/3/41 
Yellow 
Cloudy 
1.018 
Negative 
Negative 
Few 
Some 


Urinalysis: 


Specific gravity 
Albumin Negative 


Negative 


Epithelia cells 

Hemogram: 

Hemoglobin 

Erythrocytes 

Leucocytes 

Mature polymorphonuclear leucocytes 
Immature polymorphonuclear leucocytes. . . 
Lymphocytes 

Monocytes 

Eosinophiles 

Basophiles 

Blood Chemistry: 


Nonprotein nitrogen 
Creatinine 
Carbon dioxide combining power 48 Volumes Per Cent 
Chlorides plasma.............. $30 
Blood Sedimentation Rate 15 Minutes-o 
1 Hour-4 mm. 


Blood from the right arm was taken from 
pulsating vein in neighborhood of the fistula. 
Blood from the left arm was taken from vein 
in cubital fossa. Oxygen determinations were 
as follows: 


Right Arm: Content of Oxygen: 
15.51 
15.44 
Right Arm: Saturation: 
88.7% 
Left Arm: Content of Oxygen: 
13.54 
13-37 
Left Arm: Saturation: 
77-0% 
Capacity of Oxygen: 
17.61 
17.60 


X-ray examination of the chest and upper 
extremities revealed the following: The lung 
fields were equal in illumination. The hilar 
and bronchovesicular markings were exagger- 
ated. The costophrenic sinuses were clear. The 
diaphragmatic domes were smooth and the 
cardiovascular shadow was normal. The radio- 


| 
7,050 
46 
4 
49 
2 
2 
| 
| 
Arm 
110 | 1.0 | 
100 | 3.0 | 
go 4.0 
80 7.0 
70 | 10.0 | 
60 
so 
40 8.0 
30 6.0 | 
20 4.0 


graphic examination of both upper extremities 
showed no variation from the normal in the 
osteology or soft tissue structure. 
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fistula of the right brachial artery and vein. 
The operative diagnosis was the same. 
The skin was prepared with tincture of 


Fic. 1. Dissection of u-shaped aneurysm. 


Fic. 2. Visualization with hippuran. 


REPORT OF ELECTROCARDIOGRAM JANUARY 3, IQ4I 


Auricular rate............ 110 per min. 
Ventricular rate........... 110 per min. 
Interpretation: Sinus tachycardia 

.06 Sec. 


REPORT OF ELECTROCARDIOGRAM JANUARY 10, IQ4I 
Interpretation: Sinus tachycardia 


Operation was performed on January 4, 1941. 
The preoperative diagnosis was arteriovenous 


methiolate. An incision was made along the 
medial border of the biceps proximal to the 
original penetrating wound, down through 
the deep fascia isolating the brachial artery 
and vein. The incision was continued distal 
to the original wound, again isolating the 
brachial artery and vein. Numerous small veins 
connecting with the brachial vein were isolated 
and in some instances ligated in order to 
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visualize the field better. The median nerve 
appeared in the field and was carefully pro- 
tected. The arteriovenous fistula appeared in 
an H-shape configuration (Fig. 1), showing a 
definite connection between the brachial artery 
and vein. Venous pressures were taken and 
recorded as follows: 28 cm. of water in the 
brachial vein. Proximal and distal tourniquets 
were placed on the arm and forearm and 15 cc. 
of hippuran was injected intravenously into 
the brachial vein, the distal tourniquet released, 
and roentgenograms taken. (Fig. 2.) Proximal 
and distal ligations in relation to the aneurys- 
mal sac were done on the brachial vein, and the 
aneurysmal sac was ligated close to the brachial 
artery with two ligatures of black silk. Silk 
technic was used throughout. The wound was 
closed with interrupted black silk sutures. 

Postoperatively, the patient was in good 
condition. Pulse 130; blood pressure 102/60, 
left arm. During and immediately following 
operation, he was given 500 cc. of 5 per cent 
dextrose in physiological saline. In the after- 
noon of the same day the pulse was 120, regular 
and of good quality; there was no staining of 
the dressing. The child reacted from anesthesia 
and took small sips of fluids by mouth, was 
quiet and apparently comfortable. On January 
6th, there was very slight edema of the right 
hand, pulse 84; temperature 99.4°F. On 
January 8th, the dressing was removed and 
there was slight edema of the arm noted. The 
wound was healing well without discharge. 
Every second black silk suture was removed. 
There was slight separation of skin edges at the 
lower end of wound. This was coapted with two 
flamed ‘‘dumb-bell” adhesives and a dry 
gauze dressing. Pulse rate was 86 full and 
regular; blood pressure 92/64—left arm. Two 
days later the dressing was removed. The 
incision was clean and healing well. All remain- 
ing black silk sutures were removed and two 
additional ‘“‘dumbell’’ adhesives placed. The 
patient completely recovered and was dis- 
charged to a private physician. 

Radiographic examination made at the time 
of operation of the right-upper extremity, after 
visualization of the vessels with hippuran, 
showed the brachial artery and several of its 
branches in the region of the lower-most 
portion of the humerus and the radial and ulnar 
arteries with their branches. A distended 
portion of vein (brachial) overlying the lower 
end of the humerus was also noted. 
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The gross pathological description was as 
follows: Specimen consisted of a small piece of 
tissue, hard in consistency, and the appearance 
of and said to be a vein. Microscopically, the 
tissue was vein with marked proliferation of the 
intima with partly organized clot. Diagnosis: 
Chronic endophlebitis. 
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MULTIPLE PYOGENIC LIVER ABSCESSES* 


REPORT OF A CASE DUE TO BACILLUS PYOCYANEUS WITH RECOVERY 


Henry G. WILLIAMS, M.D. 
Chief of Staff, Good Samaritan Hospital 
PHOENIX, 


Y multiple pyogenic liver abscesses 

we mean more than one simultaneous 

inflammatory process in the liver 
caused by a bacterium and continuing 
to suppuration. Parasytic abscesses are 
not included. Abscesses due to the gas 
forming organism do not form suppurative 
lesions. They are not a medical rarity, 
but are seen rather frequently in surgical 
practice and are more common than single 
pyogenic abscesses.! They are usually a 
sign of neglect or of too late an institution 
of adequate treatment. 


ETIOLOGY AND PATHOGENESIS 


Multiple liver abscesses are always the 
result of spread of infection from a primary 
focus elsewhere in the body and are 
transported to the liver via the 

1. Portal Vein 

A. Appendix 
B. Rectum 
C. Colon 
11. Bile Ducts 
A. Gallbladder and ducts 
B. Small intestine (typhoid) 
111. Systemic Circulation 
A. Spread from suppuration else- 
where via hepatic artery 
iv. Trauma 
A. Penetrating injury with intro- 
duction of infection 
B. Contusion and degeneration of 
liver substance and infection 
. Lymphatic Spread 
A. Gallbladder 
B. Intestine 
C. Umbilicus 
vi. Umbilicle Vein 
A. Umbilicle infection in newborn 
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James M. Ovens, M.D. 
Consulting Surgeon, United States Indian Sanitarium 


ARIZONA 


vil. Spread of Contiguity 

A. Perforation of stomach, duo- 
denum, and colon 
B. Perforation of gallbladder 

Approximately 50 per cent of the cases 
are a result of acute appendicitis* and 
pylephlebitis. Infections and ulcerations 
of the colon and rectum are rarer causes 
of abscesses of the liver. Infection of the 
extra hepatic biliary system behind an 
obstruction in the common duct is the 
second® most common cause of multiple 
liver abscesses. Ascension through the 
common and hepatic ducts must not be 
overlooked in cases of abscesses due to 
the typhoid bacillus although typhoidal 
pyemia is probably the more common cause. 
Suppurative processes reaching the liver 
via the hepatic artery may arise from a 
carbuncle, osteomyelitis, bronchiectasis, 
heart or other focus of infection giving rise 
to a septicemia. Traumatic origin of 
liver abscess is not as common a cause as 
one would believe with the liver being 
one of the most commonly injured of all 
intra-abdominal organs. However, trau- 
matic multiple abscesses probably rate 
third in order of frequency. The spread 
of infection to the liver from the gall- 
bladder,® intestines or umbilicus is not 
rare. Infection of the umbilicus of the 
newborn with resultant liver abscesses 
is becoming a medical rarity and when 
found now is usually the result of the mid- 
wife or neglected baby and not an occur- 
rence in a well regulated maternity hospital 
or ward. A perforation of the gallbladder, 
stomach or intestine with its contiguous 
location does not result in intrahepatic 
abscess formation unless it is a case of a 


* From the Lois Grunow Memorial Clinic, Section on Surgery, Phoenix, Arizona. 
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missed diagnosis, or a silent condition, 
slow perforation, walling off and gradual 
spread by spilling of the contaminant. 
The bacteriological cause of abscess 
may be many. Bacillus coli is the leading 
agent.?, Hemolytic, non-hemolytic and 
viridans streptococci, albus, aureus and 
hemolytic staphylococci, pneumococci, Ba- 
cillus faecalis alcaligenes, Bacilles subtilis, 
diphtheroids, Bacillus protens, spirochetes,® 
Friedlander bacillus,!? Bacillus pyocaneus 
have all been found as causative organisms. 


PATHOLOGY 


The distribution of the pathological 
processes in the liver depends upon whether 
or not the infection is brought to the liver 
by means of the hepatic artery, portal 
vein or bile duct ascension. The abscesses 
are more pronounced around the bile ducts 
in cholangitis. The liver is grossly enlarged. 
The surface nodules or softened areas may 
be palpated. The edges are palpable and 
the color dark green or blue or tinged with a 
jaundic hue. On cut section, the areas of 
necrosis may be seen like bird shot and 
large varying in size, softened, filled with 
pus, the cavities containing ragged edges 
and perhaps bile stained pus, especially 
in the cholangenic abscesses. 

The microscopic picture is typically one 
of necrosis with polymorphonucleur in- 
filtration with pyogenic membrane forma- 
tion being attempted, the intervening 
hepatic cells being the seat of cloudy 
swelling or toxic degeneration. The bile 
ducts may be dilated if obstructed and 
filled with bile stained pus. 


SIGNS AND SYMPTOMS 


The signs and symptoms may be briefly 
tabulated as: 


Symptoms 
Fever 
Chills 
Nausea 
Vomiting 
Pain 
Dyspnea 
Lassitude 
Sweating 


Signs 
Rigidity 
Enlarged liver............... 


X-ray evidence 
Toxicity 


Williams, Ovens—Abscess of Liver American Journal of Surgery 413 


DIAGNOSIS 


The presence of multiple liver abscesses 
may well be suspected in a patient who has 
appendicitis, or who has had an appendec- 
tomy and develops chills, fever and 
tenderness over the liver region, especially 
if the organ becomes palpable and the 
white count becomes elevated. Charcot’s 
triad of fever, chills and jaundice in hepato- 
biliary disease points to cholangitis which 
if not relieved will go on to abscess forma- 
tion in most cases. Nauséa and vomiting 
may be suspected in practically all cases. 
Tenderness over the liver, muscle guarding 
or rigidity, palpable liver and right scapular 
pain are all localizing aids. With acute 
suppurative processes within the liver 
parenchyma a high leucocytosis is to be 
expected and should exceed 25,000 white 
blood count per cubic millimeter of blood, 
with a strong shift to the left, unless the 
patient is in a very poor condition. 
Dyspnea, extreme lassitude, and profuse 
sweating are associated findings. These 
patients are extremely sick, perhaps too 
weak to talk out loud. Ascites may develop 
in severe cases. 

Thorium dioxide as an aid in diagnosis 
of these cases is not as important as it Is 
in the diagnosis of solitary liver abscess. 
Three to four days are necessary for the 
best results since the drug must be given 
intravenously daily for three days and 
is then phagocytized. Any ill effects of 
the radio-active drugs develop slowly and 
would appear later. 

X-ray elevation of the right side of the 
diaphragm with or without basilar atelecta- 
sis or effusion is suggestive of subdia- 
phragmatic or intrahepatic mischief. The 
absence of primary Jung disturbance and 
the restricted movements of the diaphragm 
aid in roentgen diagnosis. Deep abscesses, 
abscesses in the undersurface of the liver 
or the left lobe are less apt to produce these 
findings. 


TREATMENT 


With a condition which is so often fatal, 
and which is shown statistically to have a 


: 
— 
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mortality rate of more than 95 per cent, 
treatment is a problem of prophylactic 
practice primarily. Perhaps an appendix 
may be removed that is not suppurative, 
perhaps a normal appendix may be re- 
moved; but rarely does death follow these 
uncomplicated procedures. The antiquated 
belief that surgery is for the gallbladders 
with stones only is to be abandoned. 
The constantly falling operative mortality, 
the newer anesthetics (for many people 
dread an operation because of “‘coming 
out of ether’) will aid in allaying the 
patient’s fear of operation. Keener diagno- 
sis and more thought and thoroughness 
shown by physician and surgeon alike will 
aid in more sharp diagnosis and earlier 
operations for conditions causing these 
complications. 

In active treatment, cardinal principles 
may be stated which apply in such a 
pathological state anywhere. Besides these 
there are special points of interest that 
should be mentioned, namely: (1) Proper 
preparation of patient; (2) treat primary 
site; (3) drain pus, if possible; (4) modern 
chemotherapy where possible; (5) Special 
means of treatment: (a) negative bladder 
pressure, (b) negative intraductal pressure. 

Proper Preparation and Nourishment. 
In toxic liver conditions one of the most 
important functions to fail rapidly is 
glycogenesis* and hence the intravenous 
administration of glucose solution is of 
utmost importance, 100 to 400 Gm. being 
given per twenty-four hours. Mineral and 
fluid balance must be maintained by means 
of solutions of Hortmans, Ringers, lactate, 
or saline. With the liver function decreased 
the prothrombin time is frequently length- 
ened and vitamin k is necessary, especially 
if surgery is indicated. This may be given 
with bile salts if given orally, or given by 
hypodermic injection. Transfusions may be 
necessary if the patient presents a low red 
count, hemoglobin, or extreme toxicity. 

Treatment or the Primary Site of the 
Infection. We have purposely not said 
the removal of the primary site for in most 
cases such prolonged and bothersome 
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surgery Is contraindicated. An appendiceal 
abscess is better drained and the appendix 
left in place than to disturb any pyogenic 
membrane or omental wall that may be 
forming. To remove a diseased gallbladder 
full of stones, the seat of an empyemia, or 
other inflammation may precede the sign- 
ing of the death certificate. The removal 
of a large common duct stone which 
necessitates any length of time is better 
not done. Far better is it merely to drain 
the gallbladder with a tube left in the 
cystic duct, or merely to open the common 
duct, remove what stones present con- 
veniently and place a T tube in position. 
When a patient can not live through these 
procedures, what chance has he with more 
insults? 

A perforation in an adjoining viscus is 
naturally best closed if possible. Drainage 
of the abdomen is practically always indi- 
cated. Carbuncles are serious conditions 
and when a patient with a carbuncle 
develops multiple liver abscesses it is a 
sign of bacteremia and a fatal outcome can 
be predicted. However, cruciate incisions 
with copius glycerine packs or negative 
pressure cupping, we believe to be of more 
value than x-ray alone; a combination of 
these procedures with radiotherapy is 
probably the best. The wisdom of the use 
of x-rays and sulfa compounds together is 
still a debated subject. 

Drainage of Multiple Liver Abscesses. 
This is feasible in practically only one 
instance, that is, when the suppurative 
processes result from cholangitis. Here 
the ducts can be drained and, indirectly, 
also the abscesses higher up, by means of 
cystic or common duct drainage with or 
without negative pressure.” Drainage of 
multiple abscesses originating in any other 
manner is inadequate. Negative intra- 


bladder pressure will be discussed later. 
Surgical attack of these lesions is not 
practical and merely adds injury and insult 
to the already present condition. 

Modern Chemotherapy. This together 
with the sulfa drugs may aid in the treat- 
ment of these conditions. Sulfanilamide 
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would be the drug of choice in streptococcal 
lesions. The cure of liver abscesses with 
sulfanilamide has been reported.* How- 
ever, It appears that there are many loop- 
holes in these reports, one case being 
diagnosed clinically and the other showing 
negative cultures. It is interesting to note 
that the sulfanilamide concentration in the 
bile reached 2.5 mg. per cent. In one case 
of Bacillus pyocyaneus liver abscesses 
sulfathiazole was used but no bile concen- 
trations were determined. We believe that 
for routine use sulfathiazole or sulfadiazene 
is the drug of choice. In Friedlander’s or 
pneumococcic infections sulfapyridine is 
probably the best agent. 

We have a powerful weapon in these 
drugs, but like any other weapon, it must 
be used sufficiently to be of any aid 
defensively. These drugs should be used in 
large enough quantities to maintain ade- 
quate blood concentrations. Since stone 
formation takes place in the acid urine 
with acetyl formation, adequate alkaliza- 
tion is necessary. In many cases with 
excessive nausea or vomiting the soluble 
forms should be given intravenously. 
The rectal route of administration has 
nothing to recommend its use, unless no 
other method is possible. 

Special Means of Treatment. Hendon* 
has described a method of producing 
negative pressure in the renal apparatus 
by producing a bladder suction. This, he 
states, caused an increased percentage of 
urinary output in relation to the fluid 
intake. We have never used this method 
and cannot speak with any authority about 
It. 

The production of a negative pressure 
within the bile duct system is a method 
that is most commendable. Every surgeon 
knows the value of liver decompression in 
severe cases of stone with jaundice. The 
introduction of a cystic or common duct 
tube and the drainage of such with a 
negative pressure equal to that of a column 
of bile from the ducts to the bottle on the 
floor is one of the most important phases in 
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liver decompression and especially cho- 
langiogenic abscess drainage. 

Dr. W. G. Benjamin” recommends the 
gradual decompression of the liver to 
prevent the parenchymal damage and 
hemorrhage associated with the sudden 
and total release of pressure from within 
the ducts. He fastens his tube in securely 
and then at intervals allows the bile to 
flow off and thus gradually reduces the 
intrahepatic positive pressure to a negative 
one. We have seen many cases of chole- 
lithiasis with white bile due to extreme 
liver damage drain for several days, and 
then have the liver cells return sufficiently 
to secrete well pigmented bile and go ahead 
to complete recovery. 


PROGNOSIS 


The mortality is high, being quoted by 
Ochsner’ as 95 per cent in a series of twenty 
cases of multiple liver abscesses. In solitary 
abscesses, however, the mortality was 
37.5 per cent in a series of twenty-four 
cases. Various other authors! have quoted 
the mortality rate at from 49 to 100 per 
cent in multiple liver abscesses, most 
statistics being over 95 per cent. The 
condition is met with as a complication of 
some other condition as will be noted, and 
when further complicated by spread into 
the thorax, pericardium, peritoneum or to 
other viscera, the prognosis is even more 
grave, recovery being extremely rare. 


COMPLICATIONS 


Multiple pyogenic abscesses of the liver 
are never primary, but are complications 
of a pre-existing condition and when 
further complicated a fatal outlook can be 
forecast. Subdiaphragmatic abscess, empy- 


emia, lung abscess, hydrothorax, pul- 
monary embolism, peritonitis, pericarditis, 
endocarditis, colon and stomach fistulas, 
brain abscess and amyloid disease,? all go 
to make the problem more widespread and 
fatal. All result either from direct or 
indirect spread of the infection except 
amyloid disease. 


CASE REPORT 


A search of the literature failed to reveal 
a proved case of multiple liver abscesses 
due to Bacillus pyocyaneus with recovery. 
A brief summary of such a case follows: 


Mr. J. R., age sixty-five, was referred by Dr. 
H. J. McKeown, of the Medical Department. 
He was admitted to the hospital on November 
14, 1941. There was a record of a previous 
hospital admission on February 22, 1940, for 
prostatic hypertrophy with mild uremia. 

His chief complaints were abdominal pain, 
chills, and nausea for two weeks. He had had 
indigestion and colicky pains in the right upper 
quadrant for three years. Two weeks before 
admission he developed sharp colic and pain in 
the right upper quadrant accompanied by 
fever, chills, vomiting and sweating. This 
attack passed but he had numerous attacks 
essentially the same since then. He had clay 
colored stools intermittently, and developed 
a progressive jaundice since the first attack. 
He had gone down hill rapidly during the few 
days before admission. 

He had undergone no surgery except 
cystoscopic work on February 22, 1940. A 
horse fell on the patient five years previously 
breaking his right arm and left leg. He never 
had any contagious or infectious disease. 

Physical examination revealed the patient to 
be a thin, well developed man of sixty-five, 
who was jaundiced and appeared very weak 
and in distress. He talked with some effort. 
His head was normal except for a sebaceous 
cyst beneath the right eyebrow. The eyes were 
normal except for jaundiced sclerae and arcus 
senilis. Examination of the nose, throat, lungs 
and cardiovascular system showed nothing 
abnormal. His blood pressure was 110/65. The 
abdomen was puffy in appearance and mark- 
edly tender on the right side, chiefly just below 
the costal margin. There was splinting of the 
muscles on the right side. The liver, spleen and 
gallbladder were not palpable. The extremities 
showed nothing abnormal and the skin was 
moderately jaundiced. The axillary and in- 
guinal glands were palpable but not tender. Rec- 
tal examination revealed a normal prostate. 

Urinalysis showed the presence of bile. 
Bleeding time was four minutes, clotting time 
one minute, and prothrombin time twenty 
seconds (fifteen seconds equals normal). Hemo- 
globin was 11 Gm. There was slight hypo- 
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chromia, anisocytosis and poikilocytosis. The 
red blood count was 3,420,000. The total white 
blood counts on graph showed a marked shift 
to the left. Kahn and Wassermann tests were 
negative, icteric index was 55 units, and the 


non-protein nitrogen was 32.4 mg. per cent. 


The patient was prepared for surgery by 
intravenous administration of glucose, vitamin 
K, the oral administration of bile salts and a 
high carbohydrate diet. He was operated upon 
November 19, 1941, with a preoperative diag- 
nosis of subacute cholecystitis, cholangitis and 
common duct obstruction with multiple liver 
abscesses. 

Under local anesthesia the abdomen was 
entered through a high, right rectus incision. 
The gallbladder was delivered into the wound 
and found to be enlarged and very firm. There 
were plastic adhesions from the lower portion 
of the gallbladder to the neighboring duodenum 
and falciform ligament fat. The gallbladder was 
aspirated. It contained very dark bile. The 
lower portion of the bile of the gallbladder was 
very flocculant and semisolid in consistency. 
Numerous large, faceted stones were removed 
from the cystic duct where they had been 
impacted. The common duct was palpated and 
no stones or other pathological process was 
found. No other stones could be palpated. A 
large catheter was anchored into the gallbladder 
down to the cystic duct and irrigated with 
saline. Bile began to flow freely from the 
cholecystotomy tube. There were numerous 
small nodules in the liver substance that could 
be palpated. One of these was aspirated with a 
needle and contained pus, of which a culture 
was made. The cholecystotomy tube was 
brought out through a stab wound to the right 
of the incision. Due to the patient’s condition 
no further surgery was attempted. The abdo- 
men was closed in layers. 

The postoperative diagnosis was subacute 
cholecystitis, cholelithiasis, common duct ob- 
struction (due to edema of duct) and multiple 
liver abscesses. 

The submitted tissue showed chronic chole- 
cystitis with cholelithiasis and the culture from 
the aspirated liver abscess revealed Bacillus 
pyocyaneus. (Fig. 1.) 

The postoperative course was uneventful. 
After the second postoperative day the pa- 
tient’s temperature stayed normal. From the 
fourth to the twelfth postoperative day he 

drained profuse green pus. Bile drained well 


> 
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from the cholecystotomy tube from the day 
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the newborn. Bacterolytic and leucocytic 


of operation and it was removed on the twelfth destroying ferments have been described 
by Wassermann and Gheorghiewski.* 


postoperative day when the icteric index was 
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Fic. 1. Chart showing temperature and leucocyte count. ’ 


10.8 units. On the seventeenth postoperative 
day he was discharged in a wheelchair in a 
good condition. 

He was seen again one month postoperatively 
and was in good enough condition to make the 
trip to his home seventy-five miles away. He 
was last seen three and one half months post- 
operatively and had no complaints. He had 
regained most of his strength. 


BACTERIOLOGY 


The Bacillus pyocyaneus as the cause 
of blue-green pus was first demonstrated 
by Gessary in 1882.'* It is a short, gram- 
negative rod. It may resemble the diph- 
theria bacillus because of granules it 
sometimes contains. It is an aerobe and a 
facultative anaerobe. However, it does not 
develop its characteristic pigmentation 
under anaerobic conditions. Hence, in our 
case the aspirated pus from the liver was 
milky color and the drainage brilliant 
green. 

The Bacillus pyocyaneus is one of the 
less virulent pathogenic bacteria. How- 
ever, cases of death due to infection with 
it have been reported. It is a frequent 
cause of epidemic umbilical infection in 


CONCLUSION 


We believe this to be the first proven 
case of multiple liver abscesses due to 
Bacillus pyocyaneus, from which the organ- 
isms were cultured from the liver abscess, 
to progress to complete recovery. A brief 
outline of our method of treatment is 
given as well as a summary of the pertinent 
literature on the subject of multiple 
pyogenic liver abscesses. 
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PRIMARY BRONCHOGENIC CARCINOMA* 
REPORT OF A CASE 


CapTain Crarence C. Hetzer, JR., M.c. AND First Lieut. James H. WALKER, M.C. 
MCCHORD FIELD, WASHINGTON 


HIS case of pulmonary carcinoma is 

reported for the following three rea- 

sons: (1) It illustrates the point that 
malignant tumors will be found in army 
hospitals because of the overlapping of the 
age of malignancy and the draft age limit; 
(2) it illustrates the adequate work-up that 
a patient can receive on entering an army 
hospital; and (3) this case presents several 
features not commonly seen as such in 
primary bronchogenic carcinoma. 


CASE REPORT 


No 4798, a forty-year old white male, was 
admitted to the McChord Field Station Hos- 
pital with complaint of pain in his right chest. 
The family history was noncontributory. His 
past history revealed that the patient had an 
urethritis in 1937, an appendectomy and 
tonsillectomy in 1939, had worked in a state 
mental institution during the past year and 
was associated with tuberculous patients, and 
that he had been under the care of his private 
physician for an infarct of the right lung and 
possible tuberculosis. 

The onset of the present illness dates back 
to 1937 with symptoms of pain in the right 
side of the chest and hemoptysis. In 1938, the 
patient was in a southern hospital twice 
because of these symptoms. He was broncho- 
scoped and had a bronchogram. Since no 
treatment was recommended, it is assumed 
that the examinations at that time were 
negative. The hemoptysis often came on 
suddenly and without warning, although it 
did seem to occur more often while exercising. 
At times the patient had a feeling of warmth 
in his chest-and then he would cough blood. 
The hemoptysis was pure blood; at first it 
would be as much as one-half a cupful and 
during the next ten to fifteen days it would 
gradually decrease in amount and finally 
disappear for one to four weeks. There was 


always a dull nonradiating pain in the right 
chest, along the anterior costal margin and 
extending into the right axilla. During periods 
of active bleeding the pain would become 
sharp in character. The past four years the 
pain and hemoptysis have gradually become 
slightly worse. On admission the patient stated 
that he had not coughed blood for two weeks. 
He felt feverish and had a slight nonproductive 
cough. He had no symptoms of bronchial 
obstruction such as wheezing, dyspnea, or 
coughing foul-smelling sputum. There have 
been only about ten pounds of weight loss 
in the past four years. A review of the systems 
was otherwise noncontributory. 

His temperature was 102.6°F., pulse 84, 
respirations 20, blood pressure 128/78, weight 
136 pounds, height 66 inches. 

A fairly well developed and well nourished 
darked skin male who did not appear very ill 
was admitted to the hospital. The patient 
had a moderate degree of scoliosis. The exam- 
ination of the head and neck was negative. 
The patient indicated pain along the anterior 
costal margin which extended superiorly to 
the sixth interspace in the midclavicular line 
and laterally into the right axilla. There 
were a few moist rales heard in the right inter- 
scapular area of the chest, otherwise it was 
clear. The abdomen protruded moderately and 
a well healed lower right rectus scar was 
present. Rectal, neurological, bone and joint 
examinations were also negative. 

Sputum examinations were negative for 
tuberculous bacilli, but always positive for 
blood. The tuberculin was negative to 1: 1000 
dilution after forty-eight hours. Gastric wash- 
ings were negative for tuberculous bacilli. 
Sedimentation rates: 70, 46, 48, 48. Red blood 
cells numbered 4,484,000; hemoglobin 95; white 
blood cells 8,400; polymorphonuclears 70; 
lymphocytes 28, and monocytes 2. This count 
remained essentially the same during his 
hospital stay. Kahn and Wassermann tests 
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were negative, and the urinalysis was also 
negative. 
X-rays revealed a mass of homogeneous 


X-ray showing the mass extending out 


Fic. 1. 
from the right hilar region at the seventh 
interspace. 


density, extending from the right hilar region 
at the seventh interspace about 1}% inches in 
diameter and of smooth outline. The mass 
did not cause any esophageal defect after a 
barium meal. A bronchogram revealed a slight 
puddling of the lipiodol just above the bronchus 
to the right middle lobe. Pyelograms and 
gastrointestinal studies were negative. 

The patient’s temperature returned to 
normal his second day in the hospital and 
remained within normal range during his 
stay in the hospital. On the second day he 


suddenly coughed about one-half a cupful of 


pure blood. During the next ten days this 
gradually decreased in amount so that on his 
twelfth hospital day he did not cough any 
blood. The bronchoscopist examined the pa- 
tient, and his note is as follows: ‘ ‘Bronchoscopy 
revealed a smooth, rounded tumor mass just 
at the middle lobe bronchus which has no 
abraded surface, but began to bleed much and 
ooze up from the periphery and obscure a 
good view of the tumor. The carina was 


normally thin, moved normally with respira- 
tions and heart beat. No metastatic areas 
visible. I believe this is a benign tumor of the 
right main bronchus just proximal to the 
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middle lobe bronchus on the medial wall.” 
(C. C. Hetzel, Jr. Captain, m.c.) The consensus 
of opinion among the pathologists on the 
biopsy specimen obtained at bronchoscopy was 
a primary bronchogenic carcinoma, and prob- 
ably of the small round cell type. 


REMARKS 


The differential diagnosis involved 
this case was between tuberculosis, a 
benign pulmonary tumor, and a primary 
malignant pulmonary tumor. Tuberculosis 
was ruled out by the absence of tuberculous 
bacilli in sputa and gastric washing exami- 
nations, negative tuberculin tests, and the 
x-ray picture was not indicative of tuber- 
culosis. A diagnosis of a benign pulmonary 
tumor was made on the long duration of 
symptoms (four to five years) and their 
appearance before the age of forty, a loss 
of weight of only ten pounds in four years, 
and frank hemoptysis being one of the first 
symptoms to appear.'?* In addition to 
these points the bronchoscopic picture was 
that of a benign tumor.! Thus, when the 
biopsy report of a malignant pulmonary 
tumor was returned, the patient was 
re-examined carefully and laboratory data 
reviewed in order to rule out the possibility 
of the lesion’s being a metastatic tumor. 
With such evidence as the only symptoms 
being pulmonary ones and the absence of 
positive findings in the rest of the body, the 
final impression at this hospital 1 is that of a 
primary bronchogenic carcinoma. 

Since this case presented several unusual 
clinical features, it was decided to report 
these, which are: (1) The long duration of 
symptoms (four to five years); (2) pain and 
frank hemoptysis were the earliest symp- 
toms, instead of !ate as is the rule; (3) a 
loss of weight of only ten pounds in four 
years; and (4) the bronchoscopic picture 
was that of a benign tumor. 

This patient was transferred to a large 
army general hospital for surgical treat- 
ment. ‘‘Patients with suspected or proved 
primary carcinoma of the lung are surgical 
problems until proved otherwise.”® 
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CONCLUSIONS 


1. A case of primary bronchogenic 
carcinoma is presented. 

2. Symptoms appeared early which are 
not usually seen until late in the course of 
the malignancy. 

3. This case illustrates the thorough 
examination a patient may receive in a 
small army station hospital. 

4. Malignancy will be found in members 
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of the United States Army because of the 
overlapping of the draft age limit and the 
age at which malignant tumors are found. 
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Fractures of the leg are accompanied by shock and cause extreme pain. 
With linear fractures the only signs may be swelling, ecchymosis and tender- 
ness. With displacement the diagnosis is plainly evident by deformity, 
shortening, abnormal mobility, and crepitus. 

The brief excerpts in this issue have been taken from ‘Fractures and 
Dislocations for Practitioners” by Edwin O. Geckeler (The Williams & 


Wilkins Company). 
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Bookshelf Browsing 


THE DOCTOR, MEDICAL SCIENCE AND THE CLINIC* 


Cuas. Gorpon Heyp, M.D. 
Professor of Surgery, New York Post-Graduate Medical School and Hospital 
NEW YORK, NEW YORK 


UR country is at war and drastic 
changes have taken place in pre- 
medical and medical education. As 

a defense measure the government has in- 
troduced a new concept of medical educa- 
tion. After three years of an accelerated 
medical course the doctor will be permitted 
nine months in a hospital for a general 
rotating internship. His training under the 
accelerated plan has been continuous and 
progressive and some of the usual auxiliary 
features of a medical course have been 
abridged and many sharply curtailed. The 
graduation of a young doctor today is held 
under the shadow and repercussions of the 
world catastrophe of war. However, we 
may take renewed inspiration and new 
faith that no matter how difficult the road 
and how beset with trials and tribulations 


the medical profession shall not be wanting , 


in co-operation or in that loyalty that it has 
so eminently donated throughout history. 

New conditions demand new technics, 
but great moments in history have much 
in common. In 1861, our country was en- 
gaged in a gigantic fratricidal war to deter- 
mine whether this union of the United 
States was to survive. The occasion was an 
address to the medical class at Harvard, 
on November 22, 1861, the speaker Oliver 
Wendell Holmes, Parkman Professor of 
anatomy and physiology. After eighty-two 
years Dr. Holmes could repeat: ‘The 
young man who has not heard the clarion 
voices of honor and of duty now sounding 
throughout the Jand will heed no word of 
mine. In the camp or the city, in the field 


or the hospital, under sheltering roof or 
half protecting canvas or open sky, shed- 
ding our own blood or stanching that 
of our wounded defenders, students or 
teachers—whatever our calling and our 
ability, we belong, not to ourselves, but 
to our imperiled country, whose danger is 
our calamity, whose ruin would be our 
enslavement, whose rescue shall be our 
earthly salvation. ... You cannot all 
follow the armies of your country to the 
field. But remember that he who labors for 
the general good at home is an ununiformed 
soldier in the same holy cause with those 
who bear arms or minister at the side of the 
ambulance and in the camp _ hospital. 
Larrey claimed no precedence of Dupuy- 
tren, nor Guthrie of Sir Astley Cooper.” 
Society is composed of individuals and 
responds to evolutionary impulses in a 
manner similar to that of the organic world. 
Mere change is not necessarily progress. 
The medical undergraduate days, such as 
the writer knew, are changed and gone 
forever. Certainly the vista of the future 
is markedly different from that in June, 
1909. The author is firmly convinced, how- 
ever, that medical knowledge must be 
digested and that rest must precede and 
follow intense intellectual activity. Dur- 
ing a student’s medical course he receives 
an immense amount of instruction. The 
possession of medical knowledge is essen- 
tial to his vocation. The rational organiza- 
tion of clinical and laboratory experience 
is the basis of his professional career. As 
time goes by, it becomes more evident 


_* Commencement address, Medical Department, University of Buffalo, March 24, 1943. 
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that in preparing to be a doctor he was 
dedicating himself to a life of scholarship. 
New medical alignments must be made 
from time to time. In general, his future 
education will be due to personally en- 
forced discipline. There is in his case, first 
the professional or vocational education, 
and secondly the liberal education that 
concerns itself with the broad cultural 
background of mankind and its relation 
to the social order in which he is to live, to 
earn his livelihood and to function as a 
doctor. Doctors are the medical descend- 
ants of Ambroise Pare, John Hunter, Lister 
and Osler, as much as the product of the 
faculty. Their medical education up to 
graduation has provided only an introduc- 
tion and a background. 

The following is an example from the 
author’s own experience: In June, 1909, a 
graduating class occupied the orchestra in 
the Teck Theater. After receiving his de- 
gree the doctor went his separate way. A 
period or epoch in his life was terminated. 
Yet all of us were committed to a medical 
career. We could not determine our profes- 
sional environment but we could decide 
how we would react to that environment. 
Little did we realize what splendid dis- 
coveries in medicine were before us. In 
1905, Schaudinn discovered the Treponema 
pallidum and the entire pathogenesis of 
syphilis was rewritten. Within a year Was- 
sermann introduced his serum-diagnosis 
and in 1910 Ehrlich and Hata discovered 
salvarsan. Within the space of five years 
we were to witness the epoch making elu- 
cidation of a disease that wrecked human 
beings from the cradle to the grave and 
even unto the third and fourth generation. 
Looking forward Cushing was to describe 
dyspituitarism and Peyton Rous transmit 
sarcoma by a filterable virus, while at the 
same time Great Britain adopted compul- 
sory Health Insurance. We were to learn 
that emetine was a specific for amebic 
dysentery and Shick was to demonstrate 
the susceptibility test for diphtheria. Mor- 
phine-scopalamine narcosis, under the eu- 
phemism of twilight sleep, was to bloom 
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and fade. Aschoff was to elaborate the 
reticuloendothelial system, and Holst and 
Frolich postulate vitamin c; the Coolidge 
tube and the Potter-Bucky diaphragm 
were to enlarge the domain of roentgenol- 
ogy. During World War 1, Kendall was to 
discover thyroxin, Goldberger to envisage 
the cause of pellagra and Wagner von 
Jaurigg treat paresis by superinfection 
with malarial fever. The sedimentation 
test was on the way, and Rubins was to 
insufflate fallopian tubes for sterility. In 
1921, Banting and Best isolated insulin 
and diabetes mellitus was to have a definite 
therapeutic remedy; the examination of 
the hollow viscera—cholecystography, ven- 
triculography and urography—were to be- 
come important diagnostic aids while 
Minot and Murphy were to re-examine 
pernicious anemia and introduce raw liver 
diet. Collip was to isolate parathyroid 
hormone and its relation to calcium 
metabolism; and as a result tetany and 
certain bone conditions were to have a 
new interpretation and therapy. Shock and 
the treatment of burns were to have a 
rational explanation; blood banks and 
plasma therapy were established; bio- 
chemical deficiencies claimed a place in 
therapeutics, and the detection and clin- 
ical effects of the loss of water, electrolytes 
and plasma protein were to be developed. 
The mysterious and romantic subjects of 
the vitamins and endocrine that now 
adorn textbooks were to be crowned by 
the discovery and clinical application of 
the “‘sulfa” drugs. This recital of achieve- 
ments in medical science since I was gradu- 
ated, brief, as it necessarily must be, serves 
only to emphasize that medicine is an 
advancing science and demands continu- 
ous study and application. 

On the other hand, the diseases we now 
know least about are high on the list of 
frequency, danger and disability. Cancer, 
hypertension, nephritis, cardiovascular dis- 
ease and arthritis are at the present time 
our most dangerous in terms of mortality 
and morbidity. The commencement day 
orator thirty four years hence will no 


| 


424 American Journal of Surgery 

doubt indicate to the graduating class of 
that day, the causal factor in arterio- 
sclerosis, hypertension and arthritis. He 
perhaps will have much to say about the 
etiology of coronary thrombosis, cardio- 
vascular disease and nephritis. He will 
consider if not explain the transformation 
of a disease entity into another type of 
malady, the refractory anemias and their 
analogue leukemia, the rdle of amino acids 
in human nutrition. He may review the 
specific isolation and therapy of the virus 
diseases. He will explain the cancer-pro- 
ducing substances that are known now to 
be present in vitamins, hormones and 
estrogens, as well as, in the coal tar prod- 
uct, anthracene. He may predicate or 
announce the etiology of cancer by discuss- 
ing the peculiarities of biotin and its 
carcinogenic properties in relation to the 
vitamin B complex and a possible chemo- 
therapuetic cure of cancer. The future 
expansion of chemotherapy will be noted 
and anticipated by the discovery of new 
chemical agents with clinical applications 
now so familiar in the sulfa drugs. There 
might well be a note of sadness when the 
future class day speaker looks back upon 
the social callousness of 1942 that ac- 
cepted, without indignation, 93,000 deaths 
from accidents, of which 47,500 were work- 
men killed on or off the job. 

It would appear that the doctor today 
must be a combination of a physiochemist 
and a laboratory technician. A short time 
ago the biochemical department at the 
Post-Graduate Hospital sent to the staff 
a short memo listing fourteen “‘new”’ tests 
for liver function—a Pandora’s box of 
chemical gifts. I am not affected -with 
kainophobia—a fear of new things—but 
frankly I sometimes wonder if we are not 
exhalting science at the cost of personal 
clinical capacity. My medical school days 
were spent in the brilliant twilight of the 
heroic age of medicine, the period of great 
clinicians with their splendid professional 
and cultural attainments. It was a period 
of close and friendly association, in the 
school, the clinic and in the wards. By per- 
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sonal contacts with the Masters we became 
recipients of their experience. We learned 
much of their medical intuition and clin- 
ical acumen. These are the clinical qualities 
of head, heart and hand that Stephen Paget 
in his delightful biography ascribed to 
Ambroise Paré. “Truly his theories and 
explanations are childish, and his ignorance 
of things not yet discovered is as profound 
as our own but put Ambroise on one side 
of the patient’s bed, and a surgeon of our 
day, singlehanded on the other, and you 
will not find the balance of insight and 
practicality against Ambroise.” 

It would be interesting if one had the 
power of divination to cast another’s 
horoscope, ‘‘to look into the seeds of time 
and say which grain will grow and which 
will not.’’ However, it is possible to pre- 
view a young doctor’s position in a war- 
time society as well as his prospective place 
in the postwar re-alignments of medical 
practice. The exigencies of war will limit 
his hospital experience to nine months after 
which time he becomes, automatically—if 
physically fit—a medical officer with the 
armed forces. His future, therefore, will be 
divided into three periods—unequal and 
wholly different—first the internship, sec- 
ondly the war service and finally the post- 
war career. The nine months’ internship is a 
war limitation, but it will start the young 
doctor’s hospital training under the proper 
auspices. Furthermore, it will be the 
starting point for a real internship and 
residency when he is returned to civil life. 
It should be the duty of the medical schools 
and hospitals to assure all their staff 
officers, interns or residents, that their 
place, insofar as human predications can 
go, will be returned to them after the war. 
During the doctor’s war service he will be 
able to appraise his talents better than 
today. Some will probably remain in 
active service—an honorable career offer- 
ing great opportunities for distinction. Per- 
haps many have seen the series of paintings 
by Dean Cornwell entitled “Pioneers of 
American Medicine.”’* In two of the four 

* John Wyeth and Brother, Inc., Philadelphia, Pa. 
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portraits the chief personage depicted 
wears an army uniform—Beaumont and 
Walter Reed. The talents of Paré, Hunter 
and Pirogoff differ only in their activation 
from those of Russell, Gorgas or Leonard 
Wood. The global war is advancing the 
frontiers of epidemiology and preventive 
medicine. World-wide malaria with new 
strains of the plasmodium and with new 
vectors, endemic plague in the coastal 
towns of North Africa, epidemic typhus 
and a new genera of hostile dysentery or- 
ganisms now confront us. The war trained 
physician will be our main defense against 
these pathogenic armies of invasion. The 
Army trained doctor will become the 
leader in an expanding science of preven- 
tive medicine. The teaching of these army 
doctors in the postwar period will be a 
centrifugal force, spreading from our hos- 
pitals and medical schools to an enlarging 
sphere of usefulness. In addition the doctor 
with the armed forces will have a valuable 
experience in the psychology and character 
of men under the stress of unusual circum- 
stances. It may also, if destiny is on his 
side, favor him with an exceptional train- 
ing in one of the major subdivisions of 
medical practice. It is an interesting fact 
that about 20 per cent of the physicians 
listed in the Directory of the A.M.A. are 
full time specialists. Whereas over 70 per 
cent of the interns in the hospitals ap- 
proved by the Council on Medical educa- 
tion and hospitals, have indicated their 
desire to qualify for one or other of the 
fifteen Specialty Boards. If we may judge 
the future by our experience in the past, 
we can foresee a definite trend toward post- 
war specialism and a remarkable accelera- 
tion in the resident system. 

For example, in 1930, 338 hospitals had 
some 2,000 resident positions. In 1931, 518 
hospitals had 4,556 residencies. Again, in 
1934, there were 332 three-year residencies 
in approved hospitals. These 332 three- 
year residencies had increased to 1,791 by 
1939, an increase in approved residencies 
of over 100 per cent per year. It should be 
understood clearly that a residency pre- 
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supposes a period of training under direct 
teaching supervision and not just contact 
with patients. The residency should supply 
adequate clinical material for diagnosis 
and treatment, and at least one-sixth of the 
total period should be spent in the labora- 
tory. There must be sufficient clinical 
opportunities for a thorough mastery of 
all the technical procedures in the operative 
specialties. 

The primary function of a hospital is 
not that of a well managed hotel for sick 
people but that of a temple of medical 
science. Within the hospital the resident 
will acquire much additional training under 
supervision with added experience in diag- 
nosis, treatment and clinical responsibility. 
Great as these increments to medical 
knowledge may be, they are not by them- 
selves sufficient. Only from teaching or 
from association with a teaching group 
will the young doctor receive the stimulus 
so necessary for the full development of his 
talents. Allied to a teaching responsibility 
is the energizing effect of an independent 
adventure in either clinical or laboratory 
research. He need not be born a Iaboratory 
man in order to be identified with worth 
while research. The search for truth may 
be in the wards, the clinic, or in the 
amphitheater, as well as in the laboratory. 
Corrigan, Graves and Bright needed no 
laboratory to acquire medical immortality, 
while Lister could apply the laboratory 
discoveries of Pasteur, a chemist, to found 
modern surgery. 

Some there are with sensitive imagina- 
tions who are “Jaboratory born” and who 
will be happy only in the pursuit of science. 
There may be one doctor with the divine 
vision to see through the fog of ignorance 
and with a flash of intuitive genius bring 
forth a scientific discovery that may be 
applied by others to the alleviation of suf- 
fering or cure, if not the banishment of 
some disease. However, it is significant 
that the science of Harvey, Hunter, Jenner, 
Koch, Lister and Banting was in no way 
imperiled because they were practitioners. 
In all probability a physician’s investiga- 
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tive curiosity will not be productive re- 
search. That does not matter. He can, 
however, interest himself in the less com- 
mon, or the obscure and unknown and 
thereby develop the joyful habit of con- 
tinuously adding to his store of personally 
acquired medical knowledge. With less 
opportunity than now lies before the 
young doctor today, Paré could say: “‘See, 
how I learned to treat wounds made by 
gunshot, not out of books.” 

Medicine had its origin in service. It has 
maintained itself by adopting the dis- 
coveries in pure science. Its password 
should be competency; competency comes 
only with application and training. To 
know the trade name and dosage of one 
of the sulfa drugs is not a knowledge of 
pneumonia and “to dust” sodium sulfa- 
thiazole in an infected peritoneal cavity is 
not a training in the physiology, pathology 
or technology of abdominal surgery. 

Medicine is not an isolated activity of 
society. It has no separate identity by and 
for itself. On the contrary, it is an integral 
part of the collective efforts of society. It 
is universal and ministers to all regardless 
of race or color or creed. Every doctor may 
say: “I am a man and nothing human Is 
alien to me.” 

Stephen Paget draws attention to the 
creative function of the doctor. For ex- 
ample, let us consider an attending surgeon 
in charge of forty hospital beds. Allow him 
six weeks’ holiday and put the average stay 
of his patients in the hospital at three 
weeks. That gives him 300 patients a year. 
Take any ten of these patients. Of the ten 
let us assume that one dies, one is none 
the better for treatment and three being 
cured of maladies which could not shorten 
life, gain nothing in length of days. That 
leaves five patients; of these five, let us 
guess that two gain five years, two gain 
ten years and one gains thirty years of life. 
That gives a gain of sixty years in ten 
cases, or 1,800 years on 300 cases. In 
twenty years, at that rate, the surgeon will 
have saved 1800 times 20, or 36,000 years 
of other peoples’ lives. Of course, he can- 
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not alone claim these extended years; 
many minds, hearts and hands are at 
work with him. Still, the years are saved. 

In youth one is inclined to believe that 
life is a straight line; it is only a straight 
line when viewed in distant objectivity. 
It consists in the main of a series of hills 
and valleys, and only the mean trajectory 
is straight. There is in every life the effort, 
knowing or unknowing, to obtain a balance 
between the inner life and its external ex- 
pression—a balance of work, of love, of 
play and of prayer. I know three ‘“‘old- 
sters”’ now living beyond the _ biblical 
three score and ten—one in Buffalo and 
two in my own community. In their 
younger days they helped to weave the 
tapestry of medicine with all its splendid 
colors. If they had taken only a narrow 
professional view of life, their later days 
would be barren of the joy that comes to 
a fruitful and contemplative mind. They 
have as their reward the satisfaction that 
they once labored in the Master’s vineyard. 
They now participate in the pageant of 
medical progress and review their youth 
at the meetings of the various medical 
societies and in the companionship of their 
junior colleagues. Their life represents a 
correct balance and they approach retire- 
ment as one who 


‘*Shall come to his grave in a full age, 
Like as a shock of corn cometh in, 
in his season.” 


If a physician’s gaze is always fixed on 
his medical activities or if the focus of his 
viewpoint is its monetary reward, his 
vision will be truly myopic and he will 
miss the real significance of medicine as a 
way of life, as a balance of essentials. The 
physician should have a due and proper 
regard for the value of his services when 
expended upon those able to pay. It has 
been my experience that the remuneration 
from the practice of medicine is ordinarily 
quite sufficient for a reasonably comfort- 
able life. You can never hope to be rich 
in the terms of the financial world from the 
practice of medicine. But I believe a doctor 
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will always have a sufficiency irrespective 
of the medical system under which he may 
practice. I cannot tell the name of any 
doctor, except for reasons of health, who 
gave an adequate medical service and suf- 
fered from a grave insufficiency of living 
income. However, I can name many 
physicians who embarked on an alien 
career of high finance called the “stock 
market” and who hoped to enrich them- 
selves without labor and almost inevitably 
the end was disaster. 

No one is complete unto himself. To be 
sociable with one’s colleagues and com- 
petitors is to follow the tide of medical 
progress. In the society of his equals a 
young physician will derive the most 
pleasure but it is from men with superior 
talents that he will learn the most and have 
the greatest incentive to work and to 
develop himself. A valuable asset in his 
life is membership in his County and State 
Medical Societies as well as the American 
Medical Association. There is a tendency 
for the physician to lose touch with his 
medical society and to forego their meet- 
ings. These are the medical fora of his 
craft. It is only there that he will extend 
his experience and keep medically young 
by contact with youth. There he will learn 
of recent research and the contributions of 
his colleagues. From them he will receive 
the stimulus for further study. Their meet- 
ings will provide an intellectual domain 
where bright mind answers mind. 

A young physician should cultivate his 
medical library and by familiarity learn 
how to utilize medical literature. By slow 
degrees and painful effort, by trial and 
failure he should acquire an ability to 
write easily and clearly. Writing even for 
an alert mind and facile pen require labor 
and training. 

“‘Reading maketh a full man, conference 
a ready man and writing an exact man.” 

Remember that St. Luke was a physician 
and the best of the Gospels came from his 
pen. 

Habits of scholarship when once at- 
tained will fill a doctor’s life with interest. 
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My personal inclination has been for 
biography; to read what other men, in 
other times, have made of their lives, how 
they have affected their environment or 
been molded by it, how in contributary 
service they have reached beyond their 
life age and influenced my life, as well as 
the lives of others. Medical biography is of 
outstanding importance in showing the 
development of medicine as well as society. 
To be familiar with the great medical men 
of the past is to understand the real sig- 
nificance of practice. To look at the second 
hand of one’s watch is to recall Dr. John 
Floyer, the inventor, and meet his patient, 
Samuel Johnson; to cleanse one’s hands 
surgically, is to see the pathetic figure of 
Semmelweis and realize the horrors of 
puerperal sepsis; to know Dr. Ephriam 
McDowell and Jane Todd Crawford, his 
patient, is to be present at the first ovari- 
otomy in modern gynecology; and to study 
the career of Pasteur is to become ac- 
quainted with “‘the most perfect man who 
has ever entered the Kingdom of Science.”’ 

By daily study the mind can be devel- 
oped into a trained mechanism. Any study 
will suffice if carried out day after day. 
The time spent at it need not be long. It 
is the daily repetitive application that 
trains the mind in concentration and 
memory. There is no better exercise than 
the acquisition of a reading and speaking 
knowledge of a foreign language. The ac- 
quiring of a second speech is an excellent 
method for cultural expansion. That is the 
real objective of education. It is a dis- 
cipline, acquired by labor and the expen- 
diture of time. It is, however, an end in 
itself, for mental discipline is based pri- 
marily on self-interest. Yesterday is past, 
and tomorrow is uncertain, but 


“What each day needs that shalt thou ask 
Each day will set its proper task.” 


A physician should be proud of his pro- 
fession. It is an honorable calling, and one 
of the great intellectual disciplines. It has 
existed since the early days of man and 
has an authentic history, beginning four 


428 American Journal of Surgery 

hundred years before the Christian era. It 
has suffered much from war, revolution and 
politics, but, it has survived as an organ- 
ized guild devoted to suffering humanity. 
Whether it is a profession or a trade it will 
survive as an organized unit of society. 
Always there is the individual doctor, and 
the individual patient—at birth, at illness 
and at death; and as that individual doctor 
advances with training and experience he 
will have greater and greater opportunities 
to minister to the welfare of mankind. The 
practice of medicine is a ministry. 

“Blessed is he who carries within himself 
a God, an ideal, and who obeys it. Ideal of 
Art, Ideal of Science, Ideal of Country, 
Ideal of the Gospel Virtues. Therein lie the 
springs of great thoughts and great 
actions.” 

A recent social document (Beveridge) of 
world wide interest states: “‘In the presence 
of revolution we may require revolutionary 
solutions and not just a patching of our 
social structures.” The social objective of a 
security and protection from the cradle to 
the grave will eventually be an economic 
and biological failure. The history of 
anthropology reveals no single instance of 
survival when the organism singly or as an 
individual member of a gregarious unit, 
failed to energize itself by personal effort 
in order to maintain and reproduce him- 
self. If man is to survive as an individual 
social unit, free from the concentration 
camp of political slavery he must return 
to the ancient philosophy of the old 
Testament, “In the sweat of thy face shalt 
thou eat bread.” This divine injunction 
was not given unto man as punishment but 
as a way of life, a rational program for hap- 
piness. Only those who work merit “A 
happy life and a happy calling.” For cen- 
turies medical practice was in chains, en- 
slaved by a rigid formalism which cared 
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more for doctrine than for investigation. 
Great names dominated medical thought 
for centuries. Only with the emergence of 
the universal mind of a Leonardo did 
medicine become free and begin its remark- 
able progress. It would appear that the 
world at the present time is moving to the 
left. Today emphasis is placed upon quan- 
tity not quality. Research is ordered to 
pattern, while our cities grow larger and 
larger, and individuals live in more and 
more congested dwellings and “with the 
development of urban civilization and 
industry, physical deterioration becomes 
appallingly common and every sort of 
physical abnormality is increasingly prev- 
alent.” 

Socialization of medicine is preached as 
part of a new Utopia with a vast bureauc- 
racy (of mediocrity) for its administration. 
When the political state destroys the free- 
dom of choice for a career, at that precise 
moment genius and initiative are also 
destroyed. 


“Between two worlds, one dead, 
The other powerless to be born.” 


A young physician looks out on a vast 
social revolution, global in range and view- 
point but national in application. Medical 
practice for better or for worse will change 
under the impact of revolutionary forces. 
He may be called upon to advise and treat 
the socio-political ills of his society in no 
less degree than in maintaining his own 
personal professional status. 


Fear not! life still 

Leaves human effort scope 

But, since life teems with ill, 

Nurse no extravagant hope; 

Because thou must not dream, 
thou needst not then despair.* 


* Empodocles on Etna—Matthew Arnold. 


| 


AUTHOR INDEX TO VOLUME LXII 


Allen, Frederick M., 80 
Angelo, Gaspar, 296 


Bachhuber, C. A., 1 
Bennett, Louis C., 59 
Brody, William, 253 
Browder, Jefferson, 3 
Brown, A. Lincoln, 169 
Burgess, Ernest, 165 
Burke, Edgar, 267 
Burman, Michael S., 124 


Cassidy, William J., 148 
Cogswell, H. D., 9 


Davis, S. C., 9 

Deibert, Glenn A. H., 142 
Donaldson, J. K., 293 
Duncan, Robert D., 34 


Fallis, Laurence Sidney, 225 
Fink, Ira, 138 
Fowler, Russell Story, 370 


Garb, John, 138 
Glasser, S. Thomas, 231 
Gnassi, A. M., 267 
Goldberg, S. L., 117 
Golden, Benj. I., 235 


Hager, Henry G., Jr., 253 
Harcourt, Allan K., 392 
Harrell, William B., 149 
Havens, Fred Z., 246 
Hawkes, C. D., 336 


Herger, Charles C., 185 
Herrlin, John, Jr., 407 
Hetzel, Clarence C., Jr., 419 
Heyd, Chas. Gordon, 422 
Hinson, A., 134 

Holly, Julius D., 13 


Jaffe, Samuel A., 126 
Judd, Edward S., Jr., 246 


Kassebohm, Fred A., 65 
Kaufman, Daniel R., 272 
King, Byron B., 382 
Kirwin, 
Krieg, Earl G., 114 
Kross, Isidor, 277 


Lemmon, William T., 253 
Levine, Max A., 286 

Levine, Samuel, 290 
Livingston, Alfred E., 358 
Lowsley, Oswald Swinney, 330 
Lutz, Martin, 282 


Macdonald, Dean, 19 

Maliniac, Jacques W., 295 
Marshall, Wallace, 348 

McCabe, Edward J., 39 
McLaughlin, Charles W., Jr., 258 
Mendillo, Anthony J., 126 
Menning, Joseph, 330 
Mersheimer, Walter L., 39, 231, 407 
Meyers, Maurice P., 387 

Miley, George, 241 

Myers, Mark E., 34 


Nickerson, Samuel Harold, 154 


Noble, Thomas B., Jr., 50 
Ovens, James M., 412 


Paschal, George W., Jr., 253 
Perkel, Louis L., 267 
Pickett, William J., 387 


Rademaker, Lee, 402 

Reed, Jewett V., 392 
Rosenblatt, Philip, 211 
Rosenthal, Samuel, 348 
Rothenberg, Robert E., 211 
Rowe, M. John, Jr., 206 


Sanford, Frederic E., 309 
Sauer, Hans R., 185 
Schreiber, Milton J., 65 
Skversky, Norman J., 290 
Smith, Lawrence W., 358 
Solis-Cohen, Leon, 290 
Stalker, Leonard K., 201 
Stone, Simon, 397 
Strelinger, Alexander, 72 
Sutherland, Ross, 206 


Thunig, L. Albert, 105 


Walker, James H., 419 
Whitney, Edward T., 296 
Wikle, Herbert T., 282 
Williams, Henry G., 412 
Wolf, George D., 216 
Word, Buford, 398 


Zaslow, Jerry, 290 


429 


SUBJECT INDEX TO VOLUME LXII 


(Bo. B.) = Bookshelf Browsing; (E.) = Editorial 


amass Drainage of intrathoracic suppurations, 169 
Duodenum 

of liver, 412 carcinoma of, 267 

of ung and lobectomy, 277 obstruction of, 290 
Absorption rates of sulfanilamide, 235 
Aged, psychosis in, 9 ctopic testis, pubopenile type, 272 
Anesthesia, refrigeration, 231 E 
Anisoauria in torticollis, 397 Effects of pyridium, 330 
Anomaly of finger nail following trauma, 142 Eloesser flap, 169 
Appendix, tumor of, 134 Embolism 
Application of cold to operative site, 114 brachial, 34 
Army peripheral, arterial, 34 

knee joint arthrotomy in, 382 Enteritis, regional, 225 

plastic surgery in (E.), 295 Evisceration, massive, traumatic, 282 
Artery, fistula of, 407 Experience with pilonidal cyst, 387 
Arthrotomy of knee joint, 382 Exteriorization of craniocerebral wounds, 3 
Avulsion of skin of penis and scrotum, 246 Extremities, refrigeration anesthesia of, 231 


| ee pyocyaneus and liver abscess, 412 Fistula 


duodenal, 253 

of artery and vein, 407 
Flap, endocutaneous, 169 
Fluid injections for shock, 80 
Fracture, insufficiency, 154 


arcinoma 


bronchogenic, 419 

duodenal, 267 

of prostate, 185 

of tip of tongue, 138 

of ureter, 126 
Chlorophyll 

and wound healing, 358 

in oral sepsis, 117 
Cholecystectomy, symptoms after, 19 


Cholecystitis, 253 
acute (E.), 1 ‘Sepa. of ureters into large intestine, 370 


Bank, tissue (E.), 148 

Blood irradiation, 241 

Breast, malignant tumor of, 138 
Bronchus, carcinoma of, 419 
Bursitis, treatment of, 165 


injury and unconsciousness, 336 

wounds of, 3 
Healing of wounds with chlorophyll, 358 
Hemolytic staphylococcus aureus septicemia, 241 
Hemorrhoids, management of, 296 
Hernia, inguinal, incarceration of, 105 
Hip dislocation, shelf for, 206 
Hormones, sex, in aged, 9 


Cold, application of, to operative site, 114 


Common duct stones and jaundice, 253 Incarceration of inguinal hernia, 105 
Control of postoperative pain, 114 Industry, tenosynovitis in, 392 
Cyst, pilonidal, at Fort Sill, 387 Infections, urogenital, 330 
Injections, fluid, for shock, 80 
pr of cholorophyll, 358 Injury to head and unconsciousness, 336 
Intestine 
Diagnosis of obstruction of small intestine, 59 implantation of ureters into, 370 
Disability, industrial, tenosynovitis as, 392 obstruction of, 59 
Disease perforating wounds of, 50 
gastrointestinal, resection for, 72 polyposis of, 258 
Pott’s, of spine, 398 
Dislocation of hip, shelf for, 206 aundice and common duct stones, 253 
Disturbances of tissue fluid, 348 
Doctor, medical science and the clinic (Bo. B.), 422 Joint of knee, arthrotomy of, 382 


430 


New Series Vor. LXII, No. 3 Subject Index American Journal of Surgery 


See and tissue fluid disturbances, 348 


Knee joint arthrotomy in military life, 382 
Knott technic, 241 


shortening of, 65 


Liver, abscesses of, 412 

Lobectomy for abscess of lung, 277 
Lucite fabric in orthopedic surgery, 124 
Lung, abscess of, 277 


eo of hemorrhoids, 296 


March fracture, 154 

Medicine, plastic materials in, 124 
Metastasis from tumor of breast, 138 
Mobilization, myometrial, 65 


1 ia finger, anomaly of, after trauma, 142 


Neoplasms and tissue fluid disturbances, 348 
Nylon fabric in orthopedic surgery, 124 


Cy" ruction 


duodenal, 290 
of small intestine, 59 
Occlusion, arterial, 34 
Omental response, 211 
Orchidectomy and stilbestrol in carcinoma of prostate, 
185 
Orthopedics, use of lucite and nylon in, 124 


p=" postoperative, control of, 114 


Paracentesis, internal, for bursitis, 165 
Patella, tumor of, 286 
Pathogenesis and therapy of keloids, 348 
Pelvioscope in uterine suspension, 149 
Penis, avulsion of skin of, 246 
Pentothal sodium in surgery, 13 
Perforations, acute, gastroduodenal, 39 
Pituitrin, 65 
Plastic 

materials in medicine, 124 

surgery (E.), 295 
Polyposis, diffuse, of intestine, 258 
Pott’s disease in silent area of spine, 398 
Problems, surgical, in the tropics, 201 
Prognosis in unconsciousness after head injury, 336 
Progress in management of hemorrhoids, 296 
Prostate, carcinoma of, 185 
Pseudomyxoma peritonei, 134 
Psychosis, post-traumatic, in aged, 9 
Pyridium, effects of, 330 


absorption, of sulfanilamide, 235 


Recurrence of inguinal hernia, 105 


Refrigeration anesthesia of extremities, 231 
Regional enteritis, 225 

Resection, major, for gastrointestinal disease, 72 
Response, omental, 211 

Rhinoplasty and rhinology, 216 


of ureter, 402 


Science, medical (Bo. B.), 422 
Scrotum, avulsion of skin of, 246 
Sepsis, oral, chlorophyll in, 117 
Septicemia and blood irradiation, 241 
Sex hormones, 9 
Shelf, metal, for hip dislocation, 206 
Shock, therapy of, 80 
Skin of penis and scrotum, avulsion of, 246 
Spine, Pott’s disease of, 398 
Status of treatment of cholecystitis (E.), 1 
Stilbestrol in carcinoma of prostate, 185 
Stones 
of common duct and jaundice, 253 
of hepatic duct, 253 
Sulfanilamide, absorption rates of, 235 
Suppurations, intrathoracic, 169 
Surgery 
in the tropics, 201 
major, pentothal sodium in, 13 
orthopedic, use of lucite and nylon in, 124 
plastic (E.), 295 
thoracic (E.), 293 
Suspension of uterus, 149 
Symptoms following cholecystectomy, 19 


392 


Testis, ectopic, 272 
Theory and therapy of shock, 80 
Therapy of keloids and tissue fluid disturbances, 348 
Thoracic surgery after war (E.), 293 
Thyroid, treatment of, 309 
Tissue 

bank (E.), 148 

fluid disturbances, 348 
Tongue, carcinoma of, 138 
Torticollis and anisoauria, 397 
Trauma 

and anomaly of finger nail, 142 

evisceration, 282 

Treatment 

exteriorization, for head injuries, 3 

of bursitis, 165 

of intestinal obstruction, 59 

wounds, 50 

of toxic thyroid, 309 

surgical, of acute cholecystitis (E.), 1 
Tropics, surgery in, 201 
Tumor 

giant cell, of patella, 286 

malignant, of breast, 138 

of appendix, 134 


431 


432 American Journal of Surgery 


‘iad 


duodenal, 253 

perforation of, 39 
Unconsciousness after head injury, 336 
Ureter 

carcinoma of, 126 

implantation of, 370 

sarcoma of, 402 
Uterus, suspension of, 149 


Subject Index DECEMBER, 1943 


yo fistula of, 407 


bill (E.), 145 


Why the rush (E.), 145 

Wounds 
craniocerebral, 3 
healing of, with chlorophyll, 358 
perforating, of intestine, 50 


The American Journal 
of Surgery 


PUBLISHED MONTHLY BY THE AMERICAN JOURNAL OF SurRGERY, INC. 
49 WEST 45TH STREET, NEW YORK 19, N..Y. 
Editor: THurston Scott WELTON, M.D., NEW YORK 


EDITORIAL BOARD 


Frep H. Atsee, N.Y.; Cart Becx, Chicago; Craupe S. Beck, Clev.; Geo. R. Bricuton, N.Y.; Merepita F. Campsett, N.Y.; 
James T. Case, Chicago; Istwore Coun, N.O.; Braptey L. Corey, N.Y.; Frepericxk A. Cotter, Ann Arbor; Paut C. Cotonna, 
Phila.; Extiorr C. Cutter, Boston; CHartes A. Exsperc, N.Y.; Hersert C. Fett, Brooklyn; Joun H. Gisson, Phila.; Em 
Goetscu, Brooklyn; Cuartes A. Gorvon, Brooklyn; Donatp Guturie, Sayre, Pa.; A. E. Hertzter, Kansas City; Louis J. Hirscu- 
MAN, Detroit; J. M. Hirzrot, N.Y.; Frepericx C. Hoven, N.Y.; Emme F. Hotman, San Francisco; Joun E. Jenninos, Brooklyn; 
W.L. Ketter, Washington; T. J. Kinwin, N.Y.; AnrHur Kripa, N.Y.; A.V.S. Lampert, N.Y.; Maurice Lenz, N.Y.; H. H. Lyze, 
N.Y.; Jerome M. Lyncn, N.Y.; Ursan Mags, N.O.; Harrison S. MartLanp, Newark, N.J.; Maras, N.O.; Roy D. 
McC ure, Detroit; H. C. Narrzicer, San Francisco; Emu. Novak, Balt.; Crarence R. O’'Crowtey, Newark, N.J.; Louis E. 
Puaneur, Boston; Eucene H. Poot, N.Y.; James T. Pruesttey, Rochester, Minn.; Douctas Quick, N.Y.; N. P. Rarusun, 
Brooklyn; Husert A. Royster, Raleigh; Henry S. Rutn, Phila.; M. G. Seeric, St. Louis; J. Bentiey Squier, N.Y.; H. J. Sranper, 


N.Y.; Grant E. Warp, Baltimore; J. H. Wootsey, San Francisco. 


NEW SERIES, VOLUME LXII 


OCTOBER TO DECEMBER 
1943 


THE AMERICAN JOURNAL OF SURGERY » Inc » PUBLISHERS 
NEW YORK MCMxLIII 


| 


CopyYRIGHT, 1943 
By THE AMERICAN JOURNAL OF SURGERY, Inc. 


All Rights Reserved 


Printed in the United States of America 


CONTENTS OF NEW SERIES, VOLUME LXII 
ORIGINAL ARTICLES 


Craniocerebral Wounds. Exteriorization Meth- 
odof Treatment... . . Jefferson Browder 


Post-traumatic Psychosis in the Aged. Treat- {H. D. Cogswell 
ment with Sex Hormones... (S.C. Davis 


Pentothal Sodium in Major Surgical Procedures Julius D. Holly 


Symptoms Following Cholecystectomy. Some 
Brief Clinical Notes . . . . . . . Dean Macdonald . 


Peripheral Arterial Embolism. Brachial Embo- {Robert D. Duncan 
lism Successfully Treated . . . . . . (Mark E. Myers 


Acute Gastroduodenal Perforations. Review of J. McCabe . 
Metropolitan Hospital Series 1930-1941 . . | Walter L. Mersheimer 
Perforating Wounds of the Intestine. Satisfac- 
tory Method of Treatment for Wounds More 
than Twenty-four Hours Old . . . . Thomas B. Noble, Jr. 


- Diagnosis and Treatment of Obstruction of the 


Fred A. Kassebohm 
J. Schreiber 


Myometrial Mobilization . 


Major Resection for Functional Gastrointestinal 
Disease. Report and Evaluation of Two Cases Alexander Strelinger . 


Theory and Therapy of Shock. Varied Fluid In- 


Frederick M. Allen 


Recurrent Incarceration of Left Interstitial In- 


Control of Postoperative Pain. Application of 
Cold to the Operative Site . . . . . EarlG. Krieg 


Use of Water Soluble Chlorophyll m Oral Sepsis. 
An Experimental Study of 300 Cases. . . S.L. Goldberg. 


Plastic Materials in Medicine. Preliminary Re- 
port on the Use of Lucite and Nylon Fabric in 
Orthopedic Surgery . . . ... . S. Burman . 


| 


Ww Contents 


Samuel A. Jaffe... 
Primary Carcinoma of the Ureter . . J. Mendillo: 
Pseudomyxoma Peritonei . . . . . A. Hinson. 


Ira Fink . 
Jobn Garb 


Metastasis from a Malignant Tumor of the 


Carcinoma of the Tip of the Tongue. A Case of 


Anomaly of the Finger Nail Following Trauma. Captain Glenn A. H. Deibert 142 
Pelvioscopic Method of Uterine Suspension . Major William B. Harrell 149 
March Fracture or Insufficiency Fracture . . Major Samuel Harold Nickerson 154 
Treatment of Traumatic Bursitis by Internal 

Simple Drainage of Intrathoracic Suppurations. 

Use of an Endocutaneous (Eloesser) Flap . Lieut. Comdr. A. Lincoln Brown 169 


Effect of Orchidectomy and Stilbestrol in Car- {Charles C. Herger. 
cinoma of the Prostate. . . . . . . R. Sauer 


Surgical Problems in the Tropics . . . . Captain Leonard K. Stalker 


Metal Shelf for Hip Dislocation . ; ae Sutherland . 


M. Jobn Rowe, Jr. 


Omental Response. Observations on 160 Con- {Robert E. Rothenberg 


secutive AutopsiedCases . . . . .  . (Philip Rosenblatt 
Rhinoplasty and Its Relation to Rhinology . George D. Wolf 
Regional Enteritis. Case Reports . . . . Lawrence Sidney Fallis . 


Refrigeration Anesthesia of the Extremities. A {S. Thomas Glasser. 
Statistical Study. . . ... . . . . (WalerL. Mersbeumer 


Absorption Rates of Sulfanilamide. Observa- 
tions under Varying Pathological Conditions. Benj. I. Golden 


Disappearance of Hemolytic Staphylococcus 
Aureus Septicemia Following Ultraviolet 
Blood Irradiation Therapy. Knott Technic . George Miley . 


Fred Z. Havens 


Traumatic Avulsion of Skin of Penis and Scro- Fase S. Judd, Jr. 


tan 


Contents 


William T. Lemmon. . 
Common Duct Stones Causing Jaundice. Chole- Major W. 


cystitis, Hepatic Duct Stones, Duodenal Ulcer 
and Duodenal Fistula as Complications Major Wilham Brody 
Henry G. Hager, Jr . 


Diffuse Polyposis of the Large Intestine . . Charles W. McLaughlin, Jr. 


Louis L. Perkel 
A. M. Gnassi . 


Duodenal Carcinoma . 


Burke . 


Ectopic Testis—Pubopenile Type . . . . Captain Daniel R. Kaufman 


Chronic Lung Abscess. Treated by scgsceteasy 
asa Method of Choice. . . . . . Isidor Kross . 


Flerbert T. Wikle . 


Massive Traumatic Evisceration. Case Report. «Lieut. Martin Lutz 
Robert J. Ryan 


Giant Cell Tumor of the Patella. Case Report. Max A. Levine 
Leon Solis-Coben . 


Acute Complete Duodenal Obstruction. Case )Samuel Levine 
Jerry Zaslow . 


Edward T. Whitney . 


Progress in the Management of Hemorrhoids. sar Angelo 


Preoperative and Postoperative Treatment of 


Effects of Pyridium in Certain Urogenital Infec- 


Thomas J. Kirwin 
Oswald Swinney Lowsley . 
Joseph Menning . 


Prognosis in Prolonged Unconsciousness Follow- 


Keloids and Similar Neoplasms in Relation to 


Tissue Fluid Disturbances . 


Pathogenesis and Experimental Therapy of 
Samuel Rosenthal. 


Chlorophyll. An Experimental Study of Its erro W. Smith . 
Water Soluble Derivatives in Wound Healing | Alfred E. Livingston . 


Implanation of the Ureters into the Large Intes- 
tine. Report of Two Cases . . . . . Russell Story Fowler . 


253 


258 


v 

| 


vt ‘Contents 


Knee Joint Arthrotomy in Military Life 


Further Experience with Pilonidal Cysts at Fort : 


Tenosynovitis. An Industria! Disability. 


Anisoauria in Congenital Torticollis 


Pott’s Disease Affecting a Silent Area of the 
Spine . 


Primary Sarcoma of the Ureter. Case Report 
and Review of the Literature . 


Traumatic Arteriovenous Fistula of the Brachial 


Multiple Pyogenic Liver Abscesses. Report of a ( 
Case Due to Bacillus Pyocyaneus with Re- 
covery 


Primary Bronchogenic Carcinoma, Report of a 


The Doctor, Medical Science and the Clinic 


Capt. Bryon B. King. 


Lieut. Col. William J. Pickett 


Major Maurice P. Meyers 


7 ewett V. Reed 


Allan K. Harcourt 


Simon Stone 
Lieut. Col. Buford Word 


Lee Rademaker 


Jobn Herrlin, Jr... 
Walter L. Mershevmer 


Henry G. Williams 
James M. Owens . 


Capt. Clarence C. Hetzel, Jr. 
First Lieut. James H. Walker 


Chas. Gordon Heyd 


382 


387 
392 


397 


412 
419 


422 


me Jelly forme 


ading» tran’ 


adheres to 
-. This 


& 
4 
2 
rubber, metal and pia 
film snterposes O° extra resist J 
ance, permits easier ntroduction 
of the examining ‘nstrument or 
hand, and reduces the patient's ; 
discomfort. 
K-Y Lubricating Jelly 38 sterile . 
chondrus; tragacanth, glycerine» 4 a 
water and boric acid. Contains 
neither grease nor any other 1° 
eredient harmful to rubber. bea 


Available in 


Two Forms: 


W 


POWDER. This white crystalline 
powder is packed in 14 ounce and 1 
ounce vials, and 1 pound bottles, 
ready for dusting. Solution can be 
made in distilled water or physiolog- 
ical saline solution for wet dress- 
ings. Generally used in strength 
between 0.5 to 0.8 %. 


2% OINTMENT in a soothing Spe- 
cial Absorption base is rapidly and 
completely absorbed. Does not leave 
a dry, cracked surface or cause 
bandages to adhere. Will absorb 
considerably in excess of its own 
weight in water. 1 ounce, 2 ounce, 
14 ounce and 5 Ib. jars. 


i. 


on 


. Stubborn Cases. . 


. Easy to Apply.. 


. No skin maceration . . 


. Economical . . . Very little 


prevented... 


controlled 


with this modern 
therapy 


| 

THERAPEUTIC 
ADVANTAGES: 


Activity not hindered ... Allantoin constituent 
acts as chemical debrider which removes Sulfon- 
amide inhibitors enabling the Sulfanilamide part of 
the radical to exert its full action in preventing 
and controlling infection. 


. Whether acute or chronic, 
cases have cleared up when other forms of treat- 
ment have failed. 


. Soothing . . . To the most sensitive tissue. 


. Dressings removed without 
discomfort. 


. Healing . . . Rapid and uneventful in less time 


than under normal treatment. 


. Skin tone actually im- 
proves. 


. No local or systemic reactions have been observed. 


required . . . powder 
or ointment. 


SULFALLANTONMN 


A loose addition product of Sulphanilamide and Allantoin (p-Amino Benzene 
Sulphonamide Glyoxyldiureide) Pat. Pending 


Send for literature and case histories 


SCHUYLKILL CHEMICAL CO., 2346-A SEDGLEY AVE., PHILADELPHIA 32 


AMERICAN JOURNAL OF SuRGERY DECEMBER 1943 


26 
os may be 
ga A Ls nis 
Wi 
| 


AMERICAN JOURNAL OF SuRGERY * DECEMBER 1943 


Is INDICATED 


The Baxter Plasma-Vac provides for 
the aseptic pooling, storing, and ad- 
ministering of plasma or serum. It is a 
container adaptable to storage in the 


liquid or frozen state, offered in a com- 
fr Yh ha hee plete range of sizes to combine con- 
7 venience with Baxter’s safe, simple, 
AXTER EQUIPMENT. 0 aniform procedure. 


Prooucts OF 


BAXTER LABORATORIES 


Glenview, Illinois * College Point, New York * Acton, Ontario * London, England \F - 
PRODUCED AND DISTRIBUTED IN THE ELEVEN WESTERN STATES BY DON BAXTER, INC., GLENDALE, CALIFORNIA 


Distributed east of the Rockies by 


AMERICAN HOSPITAL SUPPLY CORPORATION 


CHICAGO e NEW YORK 


27 
oR SERUM 
tee HEN P LASMA 
g om 
x } 
P ~ 


Three Fa 


Treating Second 


1. Supplying 


vide other essen 


materials. 


Supplying iron 
serve of stroma 


Supplying Bepron, 
and lasting reture 
for it provi 
ciples of liv 


Supplie 
ceutical of John 


WYETH Incorpor 


g 
4 BEEF LIVER wiTH IRON 


ctors of Primary 


Importance in 
ary Anemias 


r fails to pro 


tial hemoglobin-building 


a single liver facto 


alone may exhaust the re- 


building materials. 


insures quick 


however, 
ood levels, 


to normal bl 


des all the water-soluble prin- 


er plus ferrous jron. 


ence. PAT. 


28 
AMERICAN JOURNAL 
or SurGERY * Dec 
EMBER 1943 
Lo 
2 
and pint bottles. A pharm 
Wyeth & Brother, Division 
Philadelphia. 


AMERICAN JOURNAL OF SuRGERY DeceMBER 1943 


Phenolsulphonphthalein 


This well known clinical dye- 
stuff, which may be injected 
either intramuscularly or in- 
travenously, is used in both 
diagnosis and prognosis of 
renal function. CHEPLIN’S 
PHENOLSULPHONPHTHALEIN 


is used extensively because it 


is readily absorbed, passes un- 
changed through the body and 
at the same time has the prop- 
erty of intense color forma- 
tion when the excretions are 
collected and alkalinized. 
The dose is one ampule as 


required. 


PHENOLSULPHONPHTHALEIN is supplied in: 
ampules permitting withdrawal of 1 cc., 
in boxes of 12, 25 and 100. 


(Diviston of Bristol Myers) 


Syracuse, New York 


bed 
29 
| 
CHEPLIN BIOLOGICAL LABORATORIES, INC. 


AMERICAN JOURNAL OF SuRGERY * DeceMBER 1943 


Theis off ao Hol 


(JRESCENT BLADES ARE SHARPER! 


ean, skociloss incision in large 
establishes its value for hospital, office 
strial surgery. 

unusually keen cutting edge of Crese 

ades is made possible by two factors: First, 
es themselves incorporate an especially h 
ity of steel, with a uniformly fine grain st 

‘e, and a carbon content of 1.20 per cent. Seco 

cutting edge is ground to an extra acute an 

bevel, made possible by the greater ble 
ness of .021 inch. 

Now, recent independent laboratory studie 
lave confirmed Crescent’s superior sharpne 
imploying a specially designed sharpness testin: 

ichine, under conditions of accurate temperatu 

d humidity control, Crescent blades were sho 


Apparatus 
Used For 
Testing 
Sharpness 


Crescent 


THE MASTER HAND 
{ DESERVES A 
r— MASTER BLADE 
yar 
rescent SURGICAL BLADES AND HANDLES 


1. SHARPER 2. MORE RIGID 3. BETTER 4. CLOSER 5. MORE ECO 
CUTTING EDGE IN SERVICE BALANCE UNIFORMITY NOMICAL TO USE 


30 
\ 
| 
- using blades bought in the open market from 
x different areas of the country — from Maine 
a ifornia. 
—— | 
ee 
‘ 
‘ 
. 


postoperative wounds 


crushing and avulsive soft tissue injurieé 


White’s Vitamin A and D Ointment promotes 
healthy granulation and epithelization, inhibits 
infection, minimizes skin grafting, forms no tena- 
cious coagulum, destroys no epithelial elements. 


White’s Vitamin A and D Ointment provides 
these vitamins derived from fish liver oils, in the 
same ratio as found in cod liver oil—in an 
appropriate, soothing lanolin-petrolatum base. 
The Ointment has a pleasant odor, is free from 
excess oiliness, does not stain tissues and will 
keep indefinitely at ordinary temperatures. 


Clinical work on the topical use 
of cod liver oil shows that the 
active stimulating agent in the 
promotion of granulation and 
epithelization is chiefly the con- 
tained vitamins A and D, in com- 
bination and in the same ratio 
as found in cod liver oil. 


Supplied in 1.5 oz. tubes, 8 oz. 
and 16 oz. jars, 5 lb. containers. 
Ethically promoted. White La- 
boratories, Inc., Pharmaceutical 
Manufacturers, Newark 7, N. J. 


TES 
deqnec on MIN 
burns of 
nt ul T 
es of indole N 
all tyP 
>< 


AMERICAN JOURNAL OF SuRGERY * DECEMBER 1943 


L pistmas . THE IDEAL GIFT FOR 


YOUR COLLEAGUE OR DOCTOR FRIEND 


| 
1] 
| The American Journal 
| 
of Surgery 
i | | correo THURSTON SCOTT WELTON, 
i | | January @ 1941 
| 
ANNIVERSARY 


A practical journal built on merit that 
any doctor will take pride in having in 
his library—beautifully printed and illus- 
trated—a publication that will provide 


both pleasure and inspiration. 


The American Journal of Surgery 


49 West 45th St. New York 19 


Yearly Subscripition $10.00 U.S.A. 
Canada $15.00 Foreign $12.00 


| 
32 
| | 
| 
| 
| 
| 
| | 
| 
| 
| 
| | 
| 


AMERICAN JOURNAL OF SuRGERY DecemBER 1943 


‘ 

a 


In surgery, the practical service of ***Vitallium nails, screws, Sitbes, hip caps and spec ial appli- 
ances has been “‘epoch-making.” They do not interfere with normal bone regeneration; — neutral, 


chemically inert, strong, tough, free from irritation, unaffected by body fluids. ie Ne ‘restora- 
tions of Vitallium have long since established their excellence. 


NEW YORK 
CHICAGO 


***Venable, Stuck and Beach, Trans. Southern Surgical Assn., Vol. 49, 1937 e Venable and Stuck, Journal of Indiana Medical Assn., 
Vol. 31, July, 1938 e Hopkins and Zuck, Medical Bulletin of the Veterans’ Administration, Vol. 15, July, 1938 e Venable and Stuck, 


Journal of American Medical Assn., Vol. 111, No. 15, Oct., 1938 e Hopkins and Zuck, Medical Bulletin of the Veterans’ Administra- 
tion, Vol. 15. No. 3, Jan., 1939 e Smith- Petersen, M. N., The Journal of Bone and Joint Surgery, Vol. 21, No. 2, April, 1939 e Strock, 
Alvin E., American Journal of Orthodontics & Oral Surgery, Vol. 25, May, 1939. e W. C. Campbell and J. S. Speed, Annals of Sur- 
gery. 110- 1. July, 1939. e C. 8. Venable and W. G. Stuck, Surgery, Gynecology and Obstetrics. 70-5. May, 1940. e Eugene W. Secor 
and Louis W. Breck. Journal of Bone and Joint Surgery, 22-3. July, 1940. TRADE MARK REGISTERED U. 8S. PAT. OFF. 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


ROENTGENOLOGY 


A comprehensive review of the physics and higher 
mathematics involved, film interpretation, all stand- 
ard general roentgen diagnostic procedures, methods 
of application and doses of radiation therapy, both 
x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and 
tumors susceptible to roentgen therapy is given, 
together with methods and dosage calculation of 
treatments. Special attention is given to the newer 
diagnostic methods associated with the employment 
of contrast media, such as bronchography with 


GENERAL 
PRACTITIONER 


Intensive full time instruction in those subjects 
which are of particular interest to the physician in 
general practice. The course covers all branches of 


Lipiodol, uterosalpingography, visualization of 
cardiac chambers, peri-renal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 
management are also included. 


Medicine and Surgery. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK CITY 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical OPHTHALMOLOGY—Clinical Course. 
Technique starting January 10th, and every two 
weeks throughout the year. 


MEDICINE—Courses to be announced in January. 


GYNECOLOGY—Two Weeks Intensive course start- 
ing February 7th Clinica! Course. 


OBSTETRICS—Two Weeks Intensive Course start- 
ing February 21st. 


ANESTHESIA—One Week Course in Continuous 
Caudal Anesthesia for Obstetrics. 


OTOLARYNGOLOGY-Special and Clinical Courses. 


ROENTGENOLOGY—Courses in X-Ray Interpre- 
tation, Fluoroscopy, Deep X-Ray Therapy every 
week. 


UROLOGY—Two Weeks Course and One Month 
Course available every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 
weeks. 
GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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To Start Respiration in 
LINICAL EVIDENCE accumulated 
Asphyxia Neonatorum during the past decade has dem- 


onstrated the frequent efficacy of 


LO B E L N B C 0 LOBELIN-BISCHOFF in the treatment 


of Asphyxia Neonatorum. Russ and 
Strong’ state that “in case respiration 
does not start, alpha-lobeline is at 
once administered via the umbilical 
vein.” Of the effects they say “...Im- 
mediate response of 2 or 3 deep respi- 
rations; often the cause of initiating 
respiration. ...” 

LOBELIN-BISCHOFF is the pure crys- 
talline hydrochloride of the alkaloid 
alpha-lobeline. It is supplied in 1 cc. 
ampules of 1/20 and 3/20 grains, in 
boxes of 6, 12, 50 and 100 ampules. 

Literature will be sent on request. 


1 American Journal of Diseases of Children, Vol. 61, No. 1, 
January 1941 


Bischoff 


(VORYTON + CONNECTICUT 


For supplying Mercurochrome and other drugs, diag- 
nostic solutions and testing equipment required by the 
Armed Forces, for developing and producing Sterile Shaker 
Packages of Crystalline Sulfanilamide especially designed 
to meet military needs, and for completing deliveries ahead 
of contract schedule—these are the reasons for the Army- 
Navy “E” Award to our organization. 


The effectiveness of Mercuroch-ome has been demonstrated 

by more than twenty years of extensive clinical use. 
_ For the convenience of physicians Mercurochrome is sup- 
| plied in four forms—Aqueous Solution for the treatment of 
wounds, Surgical Solution for preoperative skin disinfec- 
tion, Tablets and Powder from which solutions of any de- 

| sired concentration may readily be prepared. 

Mercurochrome (H. W. & D. Brand of dibrom-oxymercuri- 
uorescein-sodium) is eccnomical because stock solutions 
may be dispensed quickly and at low cost by the physician 
or in the dispensary. Stock solutions keep indefinitely. Literature furnished to physicians on request. 


HYNSON, WESTCOTT & DUNNING, INC., Baltimore, Maryland 
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Now Is No Time To Slow Down 


Reports from the various fronts are mighty encouraging but there 
can be no let-down until final victory is achieved. There is still much to be 
done—and we, as manufacturers of Surgical Instruments have a part of 
growing importance. 


Casualties are and will continue to be inevitable. That many of these 
casualties will be returned to a normal, healthy life will be due to the skill 
of the Medical Corps, augmented by the finest equipment. 


Fred Haslam & Co., Inc., is today applying to the manufacture of 
this equipment the knowledge acquired as a result of over 95 years 
experience in making Surgical Instruments. Our facilities are devoted 
almost entirely to war production—a job we are proud to do. 


Fred Haslam & Co., Inc., 83 Pulaski St., Brooklyn 6, N.Y. 


——PILLING INSTRUMENTS — 


CRUTCHFIELD SKULL TONGS 


W. Gayle Crutchfield, M.D., Dept. of Neurological Surgery, Medical College of Virginia, Richmond. 

P16605 Crutchfield Tong Set for fracture dislocations of che cervical ‘spine; complete set of tongs 

Reprint and technique on request. 


MILLER-ABBOTT DOUBLE LUMEN TUBE 


P9140 Miller-Abbott double lumen tube for small intestinal intcubation.................. $7.50 
Descriptive 12-page pamphlet with technique and bibliography sent on request. 


INFUSION VIA THE BONE MARROW 


P17225 Tocantins re-designed Set for Blood Infusion and other fluids via the bone marrow, as designed 
by L. M. Tocantins, M.D., Jefferson Hospital, Philadelphia. Each Set, A, B, C and D, made in chree 
lengths; short, medium and long. Send for descriptive circular and bibliography. 


CONTINUOUS SPINAL ANESTHESIA 


Used by Wm. T. Lemmon, M.D., Jefferson Hospital, Philadelphia, in a large variety of over 3000 
operations. Can be used on any operating table. Interesting reprint describing the technique and equip- 
ment sent on request. 


MADE BY 


Arch & Twenty-third Ste, U.S.A. 
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WITHSTAND REPEATED 


STERILIZATIONS— 
_LONGER 


Matex 


Coming ! 
The American Journal of Surgery 


Surgical Treatment of Essential Hypertension 
WILLIAM P. E. BERWALD and KENNETH D. DEVINE, Rochester, New York 


Cesarean Section DENVER M. VICKERS, Cambridge, New York 


Acute Perforated Duodenal Ulcer VERNE G. BURDEN, Philadelphia 


Paralytic Scoliosis SAMUEL KLEINBERG, New York 


Operation for Pilonidal Sinuses 
Major ROLAND W. HIPSLEY, Camp Claiborne, Louisiana 


Management of the External Biliary Fistula |. RUSSELL BEST, Omaha 


P R A Gere L ow LF ON 
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In modern chemotherapy, 
the question of drug tox- 
icity is assuming ever-in- . 
creasing importance, and 
the lack of any serious 
toxic effects is one of the 
definite advantages of 
Pyridium. 


Therapeutic doses of 
Pyridium may be admin- 
istered for symptomatic 
relief with complete safe- 
ty throughout the course 
of cystitis, prostatitis, 
pyelonephritis, and ure- 
thritis. 


Literature on request 


(Phenylazo-alpha-alpha-diamino 


pyridine mono-hydrochloride) 


Duy 
WAR BONDS 
FOR VICTORY 


MERCK & CO., Inc. Manufactening Chemist, RAHWAY, N. J. 


| nadecade of 
| PYRIDILIM 
| 
| | 
| Reg istered -Mark of the 
| Product Manufactured by 
| the Pyridium Corporation 


MOST URINARY TRACT INFECTIONS 
YIELD TO | 


SULAMYD (Sulfacetimide-Schering) is “almost a specific” in the treatment 

of urinary tract infections — especially those due to B. coli, the commonest 

invading organism. 

SULAMYD is effective in small dosage; is better tolerated: and is conveni- 

ent to use. Recent evidence indicates SULAMY D's of value for prophylaxis 

pre- and postoperatively in eenitourinary surgery; and in urinary tract 


instrumentation. 


SULAMYD (Sulfacetimide-Schering) is available in bottles of 10C and 1CCC tablets, C.5 Gm. each. 


SCHERING CORPORATION BLOOMFIELD*NEW JERSEY 


> 
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ot Surgical 


Zephiran Chloride is a germicide of high bactericidal and bacterio- 
static potency. In proper dilutions it is nonirritating and relatively 
nontoxic to tissue cells. 


Zephiran Chloride possesses: detergent, keratolytic and’ emulsify- 
ing properties, which favor penetration of tissue surfaces, hence 
removing dirt, skin fats and desquamating skin. 

INDICATIONS HOW SUPPLIED 


Zephiran Chloride is widely em- ‘ ee : 
ployed for skin and mucous mem- Zephiran Chloride is available in 


brane antisepsis—for preoperative TINCTURE 1:1000 Tinted 
disinfection of skin, denuded skin ‘ 
and mucous membranes, for vagi- TINCTURE 1:1000 Stainless 


nal instillation and irrigation, for 
vesical and urethral irrigation, for 


AQUEOUS SOLUTION 1:1000 


wet dressings, for irrigation in eye, in 8 ounce and 1 gallon bottles. 
ear, nose and throat infections, etc. 
Write for informative booklet 


ZEPHIRAN 


Trademark Reg. U. S. Pat. Off. 6 Canada 


CHLORIDE 


Brand of BENZALKONIUM CHLORIDE 


WINTHROP CHEMICAL COMPANY, INC. 


NEW YORK 13, N. ¥. Pharmaceuticals of merit for the physician WINDSOR, ONT, 
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Patient confidence is a lot of little things . . . a timely word, 
an encouraging smile, a competent manner on the part of 


doctor or nurse. 


Professional confidence depends on little things, too. 
A new syringe, for instance that backflows unexpectedly, 
not only upsets both patient and doctor, but is a waste 
that should not be tolerated. 


B-D Syringes, of special formula glass, resist both ero- 
sion and friction. Each syringe passes a severe backflow 
test with plunger revolving the full length of the scale. 
You must wear out a B-D Syringe before it leaks. It will 
not leak by reason of faulty manufacture. 

B-D Pik 


Made fer the Profession 


BECTON, DICKINSON & CO., RUTHERFORD, N. J. 


1 
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Can Proteins Really Be Graded? 


Amino acids, the constituents of 
protein, are arbitrarily termed 
“essential”? and “nonessential.” 
Essential are the ten which can- 
not be synthesized in the body; 
nonessential, those that can be 
synthesized by combinations of 
the essential group. 

All amino acids are found in 
protein foods whether of animal 
or plant origin. But in those of 
animal origin all the ten essential 
amino acids are present while the 
combination of all of them is com- 
paratively rare in plant proteins. 
Hence these latter often have 
been termed “‘inferior proteins” 
and have been considered less im- 
portant. Is such grading justified? 

The function of the essential 
amino acids is twofold: a) re- 
place in the tissues the ‘‘worn- 
out’”’ members of their own group 
and enter the structure of newly 
formed tissues; b) aid in the syn- 
thesis of nonessential amino acids, 
if these are lacking. Thus the non- 
essential group is virtually of 


equal importance, since it spares 
the essential group from being 
used for their synthesis. 

Hence all protein sources are of 
nutritional importance. This is 
of special significance so far as cer- 
eal-derived foods are concerned. 

Cereal breakfast foods contain 
an average of about ten per cent 
of protein, their actual contents 
ranging from 7% to 14%, de- 
pending on the grain source from 
which derived. Their protein is 
highly acceptable to the human 
organism, contributing its share 
to growth as well as maintenance. 

When one ounce (prepared 
cereal or its equivalent in cereals 
to be cooked) is served with four 
ounces of milk and a teaspoonful 
of sugar, this palatable dish pre- 
sents about 7 Gm. of protein, bio- 
logically adequate through the 
contained milk, 33 Gm. of carbo- 
hydrate, and 5 Gm. of fat, a total 
of 205 calories, and appreciable 
amounts of B-complex vitamins, 
calcium, iron, and phosphorus. 


The presence of this seal indicates that all nutritional statements 
in this advertisement have been found acceptable by the Council 
on Foods and Nutrition of the American Medical Association. 


135 SOUTH LA SALLE STREET + CHICAGO3 


A cooperative effort to present the nutritional value of cereal breakfast foods (natural whole-grain or 
enriched or restored for vitamins and minerals to whole-grain values), undertaken jointly by THE CREAM 
OF WHEAT CORP.... GENERAL FOODS CORP.... GENERAL MILLS, INC.... KELLOGG COMPANY... NATIONAL BISCUIT COM- 
PANY ... PILLSBURY FLOUR MILLS COMPANY... THE QUAKER OATS COMPANY ... CAMPBELL CEREAL CO.... ALBERS MILLING CC. 
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Almost half a century ago, 
Arthur Nicolaier discovered 
that the chemical known as 
hexamethylenetetramine 
possessed valuable thera- 
peutic properties. Since then 
this drug, still identified as 
the S. & G. brand of methe- 
namine under its original 
name of Urotropin, has con- 
tinued to give satisfactory 
performance as a urinary 
antiseptic. 

Published clinical reports 
indicate that Urotropin con- 
tinues to serve the medical 


profession well in the treat- 
ment of pyelitis, cystitis and 
other urinary infections. 
Perhaps not infrequently it 
has been responsible for 
effective action when other 
measures have failed, all 
of which would suggest that 
Urotropin is as deserving as 
any of the newer products 
to hold a place in modern 
therapeutics. 

Perhaps you would like to 
verify these facts. A trial sup- 
ply for that purpose is at your 
disposal; please write us. 


UROTROPIN scursine ¢ INC. 


113 WEST 18th STREET, NEW YORK CITY 
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Following surgery, when the speed of recov- 
ery depends so largely on the food intake, 
Livitamin offers a valuable adjuvant in ther- 
apy. It overcomes the weakness and anemia 
which so frequently develop postopera- 
tively; by providing an adequate amount ot 
B vitamins it corrects the usually present 
anorexia and prevents the otherwise result- 
ant nutritional deficiencies. The iron in 
Livitamin is acceptable to the blood-forming 
organs and does not lead to gastrointestinal 
disturbances. Because of its palatable taste 
Livitamin is readily accepted by the patient. 


LIVITAMEA 


Each fluidounce of Livitamin presents: 


Fresh Liver (as concentrate )._.......1.5 oz. 
Thiamine Hydrochloride 

1000 U.S.P. Units 
Riboflavin or 1.00 mg. 
Nicotinic Acid (Niacin).._...... 25.0 mg. 
Pyridoxine Hydro- 

chloride (Bg). 0.187 mg. 
Pantothenic 2.315 mg. 
Filtrate Factor........................ 20 J. L. Units 


Iron and Manganese Peptonized_...30 gr. 


In doses of 2 to 4 teaspoonfuls t. i. d. 
Livitamin rapidly corrects hemoglobin 
deficiency. Available in 8-oz. bottles. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 


y, (CV Vans) Y, J 

/ / 


NEW YORK « SAN FRANCISCO «+ KANSAS CITY 
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Over forty years of research and experience in the production of 


Mallinckrodt anesthetics and analgesics have inspired confidence 
among surgeons, anesthetists and physicians. Thoroughly checked 
during every step of manufacture, these anesthetics and analgesics 
are released for consumption only after exhaustive testing by skilled 
chemists. Mallinckrodt demands three qualities unfailingly in these 
chemicals . . . Purity, Stability and Uniform Potency. When present, 
they class these products as nearly perfect as can be produced today 
. .. Only then can the Mallinckrodt Seal be placed upon them. 


Meallinchrodd tor ANESTHESIA 
Meallinchrodé U.s.P. 
Meallinchredé pROCAINE HYDROCHLORIDE U.S.P. XII 
Meallinchredé U.S.P. XII 
Mellinckrodi CHLOROFORM purified for anesthesia 


*Cyclopropane (Mallinckrodt) may also be obtained through the various 
offices of the Puritan Compressed Gas Corporation of Kansas City. 


ava MALLINCKRODT CHEMICAL WORKS 
76 Yours of Fewice lo Chemical Users 
— St. Louis * Philadelphia Montreal 
Chicago * New York «+ Los Angeles 
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~The Enchanted Ring 


Greatly prized among the Moors is a stone called ain 1-horr. It is said that as 


long as a man wears this gem in a ring of gold he will beget no offspring.* 


@ An important phase of medical practice and public health programs today is instruction on child-spacing. 
When the physician advises deferment of pregnancy, modern methods enable him to make 
his counsel practicable. Ortho-Gynol Vaginal Jelly meets the most exacting requirements 
for a contraceptive preparation. It immobilizes sperm instantly on contact, is well tolerated 
in continued use, stable and uniform in its properties. Ortho-Gynol Vaginal Jelly is widely prescribed 
in doctors’ offices and clinics . . . a tribute not only to its effectiveness 


but to its acceptability among patients. 


*Himes, Medical History of Contraception r y | A 
VAGINAL JELLY 


LEIC ACID, 


COPYRIGHT 1943, ORTHO PRODUCTS, INC., LINDEN, N. J. 
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(PHYSIOLOGICAL REST 


NUPERCAINAL is successfully 
used in traumatié as well as in 
surgical-wouinds. It prevents 
excessive evaporation of tissue 

fluid, provides prolonged.anes- 
thesia thus furnishing relief from 
pain and itching. Gauze does not ° 
adhere to: the’surface or edges 
of wounds. Painful dressings 
are eliminated. 


One-ounce tubes 
One-pound jars 


*Trade Mark Reg. U. S. Pat. Off. 
Word “Nupercainal” identifies the 
product as containing 
caine” (alpha- butyloxycinchoninic 
acid 9 Ai thyl thy! ti 

ide) in lanolin and petrolatum, an 
ointment of Cibo’s monyfacture. 
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